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Abstract

It is important to identify students at-risk for school non-completion as early as possible.
Research has demonstrated that data sources such as teacher nomination and individual
demographic characteristics are less accurate identification methods of students who are at-risk
for not graduating on-time. Instead, the use of early warning systems (EWS) based upon
research validated indicators that reliably identify students who are Off-track, or at-risk for not
graduating on-time, has been a promising approach. Questions remain though about the
relationship of Off-track Status at an earlier time point to Off-track Status at a later time point as
well as the relationship between a variety of individual and school-level predictors and Off-track
Status. The purpose of this study was to examine student patterns of Off-track (for graduation)
Status at two time points each year from sixth grade through the end of 10th grade as determined
by a district-implemented EWS. In addition, this study examined factors that were hypothesized
to contribute to students becoming off-track for high school graduation and the earliest time that
those factors demonstrated influence on an Off-track Status. Individual (e.g., SES Level, ThirdGrade Reading scores, etc.) and school-level predictors (e.g., School Rates of Discipline, School
Promoting Power, etc.) of Off-track Status were collected through archival data on a cohort of
4,268 sixth-grade students across 15 middle schools and 13 high schools from the 2007/2008
school-year through the 2011/2012 school-year. Significant relationships between individuallevel variables (SES Level, Hispanic racial/ethnic designation, Grade Point Average, Office
Discipline Referrals and Previous Off-track Status) were found. Implications for research to
practice include a focus on early intervention of Off-track Status students and the inclusion of
vi

additional variables in a middle and high school EWS. An additional implication for practice is
the local customization of EWS through further analyses of predictor sensitivity and specificity
as well as examination of specific school-level contributions to increased numbers of Off-track
Status students which would allow for refinement of EWS specific to a given population and
provide information on schools that may need additional resources to support students.

vii

Chapter One
Introduction

In 1983, A Nation at Risk cautioned about, “the rising tide of mediocrity” that public
education was producing, which if imposed by another country would be viewed as “an act of
war.” This mediocrity was particularly alarming to society as many economists agree that
education is an investment in human capital (Brimley, Verstegen, & Garfield, 2012). Those
societies that take steps to ensure quality education for its citizens are more economically
productive, globally competitive and overall generate more wealth through more educated,
technologically advanced, creative and productive workers. Such workers are capable of
producing goods beyond what is required for subsistence living (Brimley, Verstegen, & Garfield,
2012).
Beyond the economic advantages of quality education, there are greater societal benefits
of literate, analytical citizens who have the capability to be informed consumers of information,
who can more fully participate in the democratic process, and benefit from better overall health
through access to services and care. Effective K-12 education is the launch pad to postsecondary success and overall improved societal outcomes; without a strong educational pipeline
where students successfully meet career and college readiness targets, students, districts and
society as a whole are adversely impacted.
According to national data, on-time high school graduation rates are approximating 6670% (Levin, Belfield, Muenning, & Rouse, 2007), which roughly equates to at least three out of
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every 10 students who enter high school as a first time freshman will not graduate four years
later. These numbers are even more concerning for low income students, students of color and
those with disabilities (Alliance for Excellent Education, 2010; Hernandez, 2011; Stillwell,
Sable, & Plotts, 2011). More than 40% of African American and Hispanic students do not
graduate with their appropriate (first time freshman) cohort each year (Alliance for Excellent
Education, 2010; Letgers & Belfanz, 2010). Overall, this translates into 1.3 million students
each year who do not graduate on-time with their classmates (Alliance for Excellent Education,
2010; Legters & Balfanz, 2010). In Florida during the 2010-2011 school year, approximately
83,500 students did not graduate with their cohort (Alliance for Excellent Education, 2012).
According to Lehr, Hansen, Sinclair and Christenson (2003) a student in the United States drops
out every nine seconds, which approximates 7,000 students per day.
The social and economic costs for individual non-graduates as well as for the
communities in which they reside are often staggering (Alliance for Excellent Education, 2012;
Jerald, 2006; Legters & Balfanz, 2010). There is an increased unemployment rate among high
school non-graduates as well as decreased earning potential over the course of their lifetimes, an
increased likelihood that they will receive public assistance, commit crimes, become
incarcerated, make fewer civic contributions and are generally less healthy (Jerald, 2006;
Rumberger, 1987).
Aside from fewer civic contributions and increased crime rates among non-graduates,
there is a significant economic impact for the community and state in which the non-graduates
live. Legters and Balfanz (2010) report that if the dropouts for a single graduating class were
converted to graduates, states would see an increase in their economies over the course of the
student’s lifetimes ranging from hundreds of millions in small states to as much as $42 billion in
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a state as large as California. According to Alliance for Excellent Education (2012) the cost of
the 83,500 Florida students who did not graduate on time with the 2011 cohort approximates 9.5
billion in lifetime earnings. Additionally, if just half of the 83,500 students had graduated
Florida would benefit from 4,000 new jobs and a $597 million increase in gross state product.
Levin, Belfield, Muenning and Rouse (2007) further report that our nation stands to recoup $45
billion in lost taxes, social service and health care costs over the course of their lifetime, if the
number of dropouts in a single cohort nation-wide were cut in half.
Identifying At-risk Students
Given the personal and global impact of increasing the number of students who are fulloption graduates, it is imperative that identification of at-risk students begins as early as possible.
Early identification allows districts and schools the opportunity to buy the time necessary to alter
students’ trajectories. National as well as community level attempts have been made to identify
those students who may be at-risk for not completing high school on-time and provide
interventions designed to increase the likelihood of on-time high school completion. One of the
“cornerstones” of providing interventions to students who are at risk academically or
behaviorally is accurate identification through powerful screening measures (VanDerHeyden &
Witt, 2003). However, traditional methods for identifying students as being at-risk either
through teacher nomination or reliance on individual indicators of risk have been found to be less
accurate than those relying on data systems which has historically resulted in identifying the
wrong students to target and failing to identify those who are truly at-risk, resulting in ineffective
and inefficient use of resources (Gleason & Dynarski, 1998; VanDerHeyden & Witt, 2003;
VanDerHeyden, Witt, & Naquin, 2005).
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On-Track Indicators and Early Warning Systems
As a result of previous research’s findings and recommendations on how to best identify
at-risk youth and specifically those who were at-risk for not graduating on-time, the Consortium
for Chicago School Research (Allensworth & Easton, 2005) developed the On-track Indicator for
use with Chicago Public School students. They used combinations of high yield indicators from
students’ first year of high school that were found to be predictive of students’ on-time
graduation status to detect students who were at-risk for not graduating on-time. They found that
students who were on-track for on-time graduation had no more than one semester F and no less
than the required amount of credits for promotion to 10th grade. Conversely, any students who
did not meet these criteria at the end of their first ninth grade year were considered Off-track or
at-risk for not graduating on-time, which may be a precursor to dropping out of high school.
Allensworth and Easton (2005) found 78% of those students designated as Off-track in-fact did
not graduate on-time. While the original research on Chicago Public School students focused on
on-track indicators, the intent was to identify those who were Off-track for on-time graduation.
Therefore, the focus of this study is on identifying those who are Off-track Status rather than
confirming on-track status.
Heppen and Therriault (2008) describe how to use the on-track indicator as the basis for
creating an Early Warning System(s) (EWS) from data easily accessible at the school level that
has been research validated to identify students who are at-risk for not graduating on-time. They
indicate that EWS utilize two types of first time freshman year data, attendance which is
measured through the number of absences a student accrues and course performance, measured
by number of F’s, credits earned, and grade point average (GPA). The EWS flags students who
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are off track for on-time graduation, thereby allowing the schools to identify those who are in
need of intervention support. Currently Early Warning Systems are being utilized primarily in
high schools. Some school districts within Florida have taken the EWS and have created levels
of Off-track Status that correspond to the amount or presence of each indicator that is influencing
students’ likelihood of on-time graduation. For example, Level 1 indicates that a student is ontrack for graduation, Level 2 indicates that a student is at-risk for becoming off-track and Level 3
indicates that the student is Off-track for on-time graduation.
Rationale of the Study
Research suggests that being Off-track for graduation which may culminate in eventual
dropout, is not an event that happens once students reach high school, rather it is a gradual
process with potential intervention points along students’ academic paths (Dynarski & Gleason,
1998). Gary Orfield, Co-Director of the Civil Rights Project at Harvard University, now housed
at University California Los Angeles, made the following observation in a 2001 press release
about students who dropout, “Dropping out of school is a slow-motion dive for most kids, and
we can see them approaching the edge long before they fall off” (Harvard Graduate School of
Education, 2001).
While there are multitudes of studies that describe individual risk factors at various ages
(Hammond, Linton, Smink, & Drew, 2007), there has not been a longitudinal examination of the
nature of students Off-track Status from sixth-grade through the end of 10th grade. More
specifically, if students start sixth grade as being Off-track what is the relationship to future time
points Off-track Status and, does students’ status vary as a function of the presence or absence of
individual and school level variables? Additionally, many of the methodologies utilized in
previous studies have focused on the presence or absence of various predictors at a single level,
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generally the student level. The purpose of this study was to examine the factors hypothesized to
contribute to students becoming Off-track for high school graduation and the earliest time that
they demonstrate influence at multiple levels. Analyses were conducted within a multilevel
framework that took into consideration the nested data structure of students within the larger
context of schools. This will allow districts and schools the opportunity to incorporate additional
predictive factors into Early Warning Systems at all grade levels and therefore intervene as early
and efficiently as possible instead of waiting until three-quarters of students’ school experience
is completed before knowing a student’s likelihood of on-time graduation. This study did not
include all possible predictors of Off-track Status, but focused on those predictors that have
corresponding data readily available to schools and districts. There are numerous other
predictors that could have been examined that have been either hypothesized or demonstrated in
previous research to be related to school-completion such as: presence of internalizing disorders
like anxiety and depression, cognitive and psychological engagement factors, adult
responsibilities, stressful life events, trouble with the legal system, and family factors
(Alexander, 2001; Barro & Kolstad, 1987; Christenson & Thurlow, 2004; Duchesne, Vitaro,
Larose, & Tremblay, 2007; Ekstrom, Goertz, Pollack, & Rock, 1986; Ensminger & Slusarcick,
1992; Fergusson & Woodward, 2002; Glodschmidt & Wang, 1999; Hirschfield, 2009; Lehr,
Johnson, Bremer, Cosio, & Thompson, 2004; Nield & Balfanz, 2006). These predictors were not
included in this study because they are not readily available data for schools and districts.
The following research question was examined:
What is the relationship between student level variables (e.g., SES, 3rd grade reading scores,
etc.) and school level variables (e.g., promoting power, school SES, etc.) and Off-track Status
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at two time points at each grade level from 6th-10th grade as well as end of year 10th grade
Off- track Status?
It was hypothesized that the strongest predictor of Off-track Status would be the previous
time point status and the relationship would diminish as predictions points become more distal
(i.e., ninth grade status would be a stronger predictor for tenth grade status than sixth-grade
status). Among the individual-level predictors, early achievement indicators such as third grade
reading proficiency levels and demographic indicator of SES level were hypothesized to have the
strongest relationship with Off-track Status throughout all time points (Hernandez, 2011).
Among the school-level predictors, information related to school cohort promotion rates such as
promoting power was predicted to have the strongest relationship with ninth and tenth-grade Offtrack Status (Balfanz & Legters, 2004).
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Chapter Two
Literature Review

This chapter begins with outlining typical methods used in schools to identify students
who may be academically or behaviorally at-risk, followed by an exploration of individual and
school-level factors that may be included in middle or high school EWS designed to identify
students who are off-track for on-time graduation many of which are the same variables related
to dropout. This chapter closes with a section on the development of and current EWS use.
Methods for Identifying At-Risk Students
Traditional methods utilized by schools to identify at-risk students have relied heavily on
the use of teacher referral. Intuitively it appears to make sense that teacher nomination would be
an efficient method of referral, as the teachers are with students for the largest bulk of time each
day and should have a general sense of their academic, social and behavioral skills. Some
studies have indeed demonstrated that teachers are accurate in their evaluations of current
student behavioral and academic functioning (Elliot, Huai, & Roach, 2007), but other research
suggests the accuracy breaks down when predicting future events such as criminal behavior,
dropout and special education eligibility (Ollendick, Greene, Weist, & Oswald, 1990;
VanDerHeyden & Witt, 2005).
Levitt, Saka, Hunter Romanelli, and Hoagwood (2005) argue that sensitivity and
specificity indices are the most common measures of the accuracy of tools used for screening.
Green and Zar (1989) define sensitivity of a measure as the ability to make a valid positive
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diagnosis or determination of a state or condition and specificity as the ability to make a valid
negative diagnosis or determination of a state or condition. Ollendick, Greene, Weist and
Oswald (1990) studied the predictive validity of teacher nominations of at-risk children in
fourth-grade and then again five years later. The authors found that teachers demonstrated high
levels of sensitivity in that they correctly identified the majority of the students who went on to
commit a criminal offense however, those students were only a fraction of the children
nominated as being at-risk. Over 84% of the children the teachers nominated as being at-risk did
not commit an offense or dropout at rates that were statistically significantly different than those
children the teachers identified as well-adjusted. Thus, the specificity of teacher nominations of
at-risk children was poor and resulted in high numbers of false positives, suggesting this method
of identification of at-risk students may be susceptible to error. Additional research
(VanDerHeyden & Witt, 2005; VanDerHeyden, Witt, & Naquin, 2003) highlighted teachers as a
“screening device” may be less efficient and less accurate than more powerful screening methods
that rely on data. VanDerHeyden and Witt (2005) found teachers to be less accurate in
identifying those students in need of additional supports than screening methods relying on data
across several contexts: high versus low performing classrooms, males versus females and white
students versus students of color. The authors suggest that teacher perceptions of which students
are at-risk may be influenced by contextual or environmental factors that result in inaccurate
referral patterns, whereas data-based screening methods were not. Over-reliance on contextually
or environmentally influenced screening or nomination methods of at-risk students prevents
districts and schools from identifying students all at-risk in a timely manner.
In 1998, Dynarski and Gleason evaluated the effectiveness of the Department of
Education’s School Dropout Demonstration Assistance Program. They found that programs
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frequently target the wrong students (i.e. those who would not have dropped out) for intervention
and fail to identify large numbers of students who are in-fact in need of intervention. They
determined that using individual risk factors often based on descriptive statistics, such as student
or school demographic information, were highly inefficient at predicting which students would
actually drop-out. These descriptive data are typically the type of data used by schools and
programs to determine who is at risk for not graduating which is then followed by expending
resources on those students in effort to deter future dropout or school non-completion who may
or may not actually need the additional supports.
Instead of relying solely on descriptive data, Dynarski and Gleason recommended that
multiple indicators of risk be used in identifying students who may be in need of intervention.
More specifically they called for views of longitudinal student data to determine cumulative
effects, which were supported in other studies (Alexander, Entwisle, & Kabbani, 2001; Dynarski,
Clarke, Cobb, Finn, Rumberger, & Smink, 2008; Roderick, 1993). This is consistent with
Battin-Pearson et al. (2000) that advocates for comprehensive models that are informed by
multiple measures or sources of data to more accurately explain dropout. Suh and Suh (2007)
caution that while multi-source models may provide a more ecological perspective of school
non-completion, care must be taken to ensure that the models are not too broad or comprised of
variables that do not allow for intervention development. In addition, models need to be
developed that allow for identification of students at-risk for not graduating on-time at earlier
time points in their academic careers to allow for time for interventions.
Before interventions can be provided to students in need, the students must first be
accurately identified. Typical methods utilized for identification of at-risk students have proven
to be both inefficient and ineffective. Research calls for screening methods based not on one
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source of data (teacher referral or an individual indicator), but rather on multiple indicators that
have demonstrated predictive power (Dynarski & Gleason, 1998).
Individual Risk Factors
Numerous studies have identified risk factors associated with drop-out. The National
Dropout Prevention Center (2007) recently prepared a report that included a compilation of high
school dropout research conducted between 1974 and 2002. They identified criteria for inclusion
in their review as those studies that: focused solely on drop-out or school completion as the
dependent variable, directly analyzed the data source, data were collected for a period of at least
two years, multiple types of predictor variables were examined with at least 30 or more
participants and multivariate statistics were used for data analysis.
The National Dropout Prevention Center identified 25 risk factors for drop out that they
deemed “significant,” 60% of which they identified as individual factors and 40% of which were
family factors (Hammond, Linton, Smink, & Drew, 2007). They categorized the factors in the
following way: Background Characteristics (SES, Race, Gender, Disability Status), Non-SchoolRelated Factors (Adult Responsibilities, Trouble with the Law, Stressful Life Event) and
Individual’s School Related Factors (Poor Academic Achievement, Retention, Low Number of
Credits Earned, Attendance, Behavior Problems, Participation in Extracurricular Activities,
Uncertainty about Graduation, Number of Schools Attended, and Cognitive and Psychological
Engagement). In over 21 studies included in their report, these factors were found to be
statistically significantly related to dropout in at least two data sources, with some factors
significant in as many as 12 studies. Within the context of the current study, the framework
employed by Hammond, et al. for categorizing variables was utilized and individual factors
related to background characteristics and individual school related factors were explored.
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Background characteristics. Specific background characteristics such as, socioeconomic status (SES), being a member of an ethnic/racial minority group and being an English
Language Learner have been reported in the literature as having a negative relationship with
student school completion (Alexander, Entwisle, & Kabbani, 2001; Battin-Pearson, Newcomb,
Abbott, Hill, Catalano, & Hawkins, 2000; Ensminger & Slusarcick, 1992; Hernandez, 2011;
Lopez, 2009; Stillwell, Sable, & Plots. 2011).
Socio-economic status. According to the National Center for Educational Statistics
(NCES), approximately 19% of U.S. school-age children in the 2009/2010 school year (the most
recent available data) lived in poverty. The percent of students aged 5-17 residing in poverty is
slightly higher in Florida at roughly 20% (U.S. Department of Education, 2012)1. Nationally in
2011, over 31million students received daily free or reduced lunch price (FRL) (National School
Lunch Program, 2012) and 1.4 million (54%) Florida students are eligible, which places Florida
as the 12th highest percent of student population served in the nation (National Center for
Educational Statistics, 2012).
Numerous studies have documented the relationship between student SES levels and
dropout, with those in the low SES levels dropping out at higher rate than those students who
come from families within the average or high SES levels (Rumberger, 1995). Alexander,
Entwisle, and Horsey (1997) conducted a 13 year longitudinal study of factors related to dropout

1

Eligibility for the National School Lunch Program free or reduced lunch (FRL)
price often serves as a proxy for low SES levels in educational research. The research
highlighted in this section used several methods for quantifying low SES: eligibility for FRL,
receipt of public assistance, mother’s education level or parental vocation and therefore
corresponding income bracket. Many of the studies were part of large-scale national longitudinal
studies such as NELS:88 which collected a variety of background information relative to each
participant. Those studies that did not use existing datasets used eligibility for free and reduced
lunch or other accessible data such as mother’s highest education as an indicator for socioeconomic status.
12

in a cohort of 790 first grade students in Baltimore. They found that students in the lowest SES
levels had five times the likelihood of dropping out than those from families with average SES
levels. Seventy-five percent of the students from the lowest SES levels dropped out as compared
to 23% of the students from average SES households. Battin-Pearson et al. (2000), in a
longitudinal study of 808 Seattle fifth graders, found even when students who prior to the age of
14 had not experienced academic difficulties, but have a low SES level, it contributed to an
increased likelihood for drop-out. They also found that low SES was related to academic
performance which in-turn had a direct relationship with non-school completion this was
particularly salient for the African American males in the study.
More recently, Hernandez (2011) conducted a longitudinal study of over 4,000 students
and found that 23% of students who spent some time in poverty during the study did not
graduate as compared with six percent of students who had never experienced poverty. For those
students who spent at least five years in poverty the dropout rate was 32%. Children in the study
who spent a year or more in poverty constituted only 38% of the sample population however,
they accounted for 70% of the study’s identified dropouts. Hernandez articulates that clearly,
“poverty matters” and can have significant impact on student high school completion rates (p. 8).
Low SES levels have been found have a similarly negative impact on dropping out of middle
school as it does in high school. Rumberger (1995) found that students within the lowest SES
levels were three times more likely to drop out of middle school than those with average levels.
Racial/Ethnic classification. The inclusion of racial or ethnic classification provides a
complex picture of individual factors related to dropout. Some studies have found no racial or
ethnic differences once background characteristics were controlled (Carpenter & Ramirez, 2007;
Goldschmidt & Wang, 1999; Rumberger, 1995), while others reported significant differences
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(Rumberger & Thomas, 2000). Rumberger and Thomas (2000) found that dropout rates vary as
a function of race even after family and academic background factors are controlled. They
studied over 7,600 students from the High School Effectiveness Study based on the National
Education Longitudinal Study: 1988 (NELS:88) and determined that when compared with White
students, Asian students were 50% less likely to drop out of high school and Native American
students were almost 100% more likely to dropout. Both Black and Hispanic students did not
significantly differ from White students once family and academic background factors were
controlled. One possible reason for differences between the studies may stem from the
racial/ethnic categories that were included in each of the studies. Studies that looked at only
differences in Black, White and Hispanic students (Carpenter & Ramirez, 2007; Goldschmidt &
Wang, 1999; Rumberger, 1995), found no differences as was the case in Rumberger and Thomas
(2000) findings. However, when Native American and Asian categories were included in
analyses significant differences between groups were found (Rumberger & Thomas, 2000).
When dropouts are queried about reasons for school non-completion differences emerge
relative to race and ethnicity. In a study of all North Carolina students who dropped out in the
1998/1999 school year, dropout rates were highest for ninth grade as compared with all other
grade-levels for Black, Latino and Native American students but not White students (Stearns &
Glennie, 2008). Furthermore, Stearns and Glennie found African American males 17 years old
and younger are more likely to dropout as a result of disciplinary reasons than are those of any
other ethnic or racial group. Latina females are more likely to leave school for family reasons in
9th-12th grades than any other group. Latino and White males report leaving school most
frequently for employment reasons and Latino males and females are more likely to dropout due
to moving than any other racial or ethnic group. Similar to Sterns and Glennie’s findings,
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Carpenter and Ramirez (2007) note that in some studies it appears that the differences within
racial or ethnic groups may be greater than those between groups. Various risk factors appear to
differentially impact students of racial/ethnic groups. This has significant bearing on factors
included in screening measures for differing groups as well as points of intervention.
Language proficiency. Students who meet the specific criteria as specified by No Child
Left Behind legislation (NCLB) of 2001 may be designated as limited English proficiency or an
English Language Learner (ELL). These criteria for NCLB eligibility include: age, place of
birth, native language, ethnicity, dominant language of home or community environment,
migratory status and limitations that may limit educational achievement or participation in
society (See NCLB [2001] for detailed criteria).
English Language Learners are a rapidly increasing segment of the U.S. student
population. According to the U.S. Department of Education, 5.5 million students are designated
as English Language Learners who speak over 400 languages. The most common of which
(80%) is Spanish (U.S. Department of Education, 2012). There are over 230,000 students in
Florida who are designated as ELL or approximately 9% of the student population. However
this figure is not consistent throughout the state, according to the 2009/2010 school year the
percentage of ELL students varied by county from 0.01% to 18% (Florida Department of
Education, 2012). Research has highlighted that ELL students often have lower academic
achievement scores and drop out at higher rates than their native English speaking counterparts
(Ruiz-de-Velasco & Fix, 2000). In a recent study of Chicago Public Schools ELL (67%
Hispanic) student outcomes, Gwynne, Pareja, Ehrlich, and Allensworth (2012) found
differentiations in graduation rates based upon language proficiency levels. When the
researchers disaggregated ELL students into four categories: those proficient before sixth grade
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(Long-Term Proficient), those proficient in middle school (Recently Proficient), those not
proficient through high school (Long-Term ELL) and new ELL high school students, and
evaluated student outcomes by language proficiency categories, significant differences emerged.
Of those classified as Long-Term Proficient students, 68% graduated within four years, 60% of
Recently Proficient graduated on-time, 52% of Long-Term ELL graduated in four years and 57%
of the newcomers graduated on time. This suggests that even those students who were once
designated as ELL students (Long-Term Proficient and Recently Proficient) but were
subsequently determined to be language proficient continue to graduate at rates lower than the
national average.
These results are consistent with Lopez (2009) surveys of Latino youth and adults
regarding their perceptions of the major reason Hispanic youth often do not perform as well as
other racial or ethnic groups within schools. Among adults, 58% reported limited English skills
to be a primary reason for achievement discrepancies. Younger participants aged 16-25 also
reported limited English as reason for the disparity at a rate of 43%. Furthermore, 49% of the
Latino youth reported limited English skills as a reason for either dropping out of school or not
pursing post-secondary education.
Disability status. According to the most current NCES data, approximately 13% of U.S.
youth 3-21 years of age are identified as students with a disability (U.S. Department of
Education, 2012) under one or more of the 14 (including Developmental Delay) recognized
categories in the Individuals with Disabilities Education Improvement Act (2004). An additional
1.2% of the K-12 population are eligible as individuals with a disability under Americans with
Disabilities Act Amendments Act (ADAAA) of 2008’s Section 504. In the school-age
population individuals found to have a disability that substantially limits one or more major life
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activities, but is not significant enough to qualify as a student with a disability under Individuals
with Disabilities Education Improvement Act (IDEIA) of 2004, may qualify for a Section 504
plan. A 504 plan provides a legal guarantee from the school of accommodations for students
aimed at circumventing identified disabilities and allowing maximum access to instruction.
Students with disabilities have been found to consistently graduate at lower rates when compared
with students without disabilities (Gwynne, Lesnick, Hart, & Allensworth, 2009). In 1993,
Wagner, completed a report for the Office of Special Education Programs that analyzed data
from the National Longitudinal Transition Study of Special Education Students. This report
looked at educational outcomes for students with disabilities, and found that students in the data
set identified as seriously emotionally disturbed were most at-risk for drop-out with a 48% noncompletion rate, which is consistent with Gwynne, Lesnick Hart, & Allensworth (2009) findings
that only 57% of students identified as emotionally disturbed who were on-track for graduation
at the end of ninth grade actually graduated within four years. Wagner found students with
learning disabilities and mental retardation respectively had 28% and 30% dropout rates. The
majority of the students in the study dropped out at age 18, after accumulating an average of 10
credits, which is far less than required for graduation by most districts. Ingrum (2006) used the
National Longitudinal Survey of Youth (NLSY) 1997 cohort of approximately 9,000 students to
examine the relationship between SES, learning disabilities and dropout. The author used a
broad definition of learning disability to include anyone in the sample who endorsed having a
learning or attention disorder that, “limits or has limited the kind of schoolwork or other daily
activities he/she can perform, the amount of time he/she can spend on these activities or his/her
performance in these activities” (p. 76). Using this definition, Ingrum found students with
learning disabilities dropped out at a greater rate than those without disabilities and low SES
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students with a learning disability dropped out at a rate over and above high SES students with
learning disabilities suggesting an interaction between risk factors.
The factors included in the background characteristics section are referred to in the
literature (Lehr, Bremer, Cosio, & Thompson, 2004) as status factors that are often difficult or
impossible to alter (aside from language proficiency) but may have impact on student outcomes
and educators should be knowledgeable about how these factors impact their population. The
remaining sections discuss alterable factors which presence or effects can be impacted through
interventions and can result in altered student outcome trajectories.
Individual academic and behavioral related factors.
Third grade reading. In the 2010, Early Warning! Why Reading Matters by the End of
Third Grade report, the significance of reading by the end of third grade is highlighted as a
potential “make or break” academic skill. Through third grade, the focus of the reading
curriculum is on teaching students to become proficient readers with the understanding that in
fourth grade and beyond students will be expected to use their acquired reading skills to learn
virtually every other content area. Without the development of proficient reading skills by the
end of third grade, students will have great difficulty accessing material and learning new
content in subsequent grade-levels. There is evidence that third grade reading proficiency levels
have long-lasting impact on student outcomes. Lesnick, Goerge, Smithgall, and Gwynne (2010)
in a study of 26,000 Chicago Public School (CPS) students, found only 45% of those reading
below grade-level graduated within five years as compared to 80% of students with above gradelevel reading skills and 60% graduation rates for those with grade-level reading skills. These
rates are consistent with Hernandez (2011) findings that one in six children who do not read
proficiently in third grade will not graduate on-time. Reading scores in third grade are strongly
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correlated with reading performance in later grades. Forty percent of CPS students who read
below grade-level in third grade continued to read below grade level in eighth grade. Other
research has found as many as 75% of students who were struggling readers in third grade will
continue to struggle in ninth grade (Francis, Shaywitz, Stuebing, Shaywitz, & Fletcher, 1996).
Third grade reading levels have been found to be related to ninth grade course performance due
to the impact of continued poor reading skills in eighth grade, which then impact graduation rates
(Lesnick, Goerge, Smithgall. & Gwynne, 2010). Overall, research has demonstrated that
struggling readers comprise approximately one-third of the student population, but they make-up
more than three-fifths of students who do not graduate (Hernandez, 2011). Hernandez (2011)
indicates that children from poverty are at a greater disadvantage that he terms “doublejeopardy” as they are more likely to have decreased reading proficiency levels and they graduate
at significantly decreased rates at any reading ability level.
Retention. The repetition of or failure to be promoted to a given grade-level due to
academic or socio-emotional skill deficits occurs in approximately 13% of the Kindergarten
through ninth-grade population (National Center for Education Statistics, 2009). However,
significant variations in rates occur depending on demographic factors such as gender,
racial/ethnic background and SES level. Males, Black students and those from impoverished
backgrounds are more likely to be retained than comparison groups (National Center for
Education Statistics, 2009). Numerous studies have demonstrated that being retained increases
the likelihood of dropout (Alexander, Entwisle, & Kabbani, 2000; Bridgeland, Dilulio, & Burke
Morrison, 2008; Carpenter & Ramirez, 2007; Hickman Bartholomew, Mathwig, & Heinrich,
2008; Gleason & Dynarski, 2002; Roderick, 1994; Rumberger & Larson, 1998). In a
longitudinal study of a cohort of students from first through twelfth grade across two school
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districts, approximately 91% of students who had ever been retained eventually dropped out
suggesting the potency of this risk factor (Bowers, 2010). In two larger scale studies using data
from the National Education and Longitudinal Survey of 1988, focusing on middle and high
school, retention in at least one grade-level was found to be the strongest predictor of dropout at
both middle and high school (Goldschmidt & Wang, 1999; Rumberger, 1995).
Grade point average. Grades have been purported to be easily accessible and sensitive
measures for predicting students who are at-risk for dropping out of school (Bowers, 2010).
Poor achievement, starting as early as first grade that continues in subsequent grades, has shown
to be predictive of drop-out by age 22 (Alexander, Entwisle, & Kabbani, 2001; Bridgeland,
Dilulio, & Burke Morison 2008; Christle, Jolivette, & Nelson 2007). Surveys of drop-outs
themselves cite poor or failing grades as primary reasons for leaving school (Bridgeland, Dilulio,
& Burke Morison, 2008; Ekstrom, Goertz, Pollack, & Rock, 1986). A longitudinal study of
students from first grade through high school found that students who earned A’s and B’s as
early as first grade had over twice the odds of graduating as males who earned C’s and D’s
(Ensminger & Slusarcick, 1992). Studies of high school students’ grades in Chicago schools
found that those with less than a C average were more likely to drop-out. Course failures along
with grade point average (GPA) predict 80% of Chicago Public School graduates. Additionally
the same study reported that failing any core content area subject was highly predictive of
eventual drop-out (Allensworth & Easton, 2007). Research on students in Philadelphia high
school students found an odds increase of 2.4% in drop-out for every one percent increase in
course failures (Neild, Stoner-Eby, & Furstenberg, 2008). Johnson and Semmelroth (2010)
found the accumulation of grades, or overall GPA, to be the strongest individual predictor in
terms of both sensitivity and specificity in predicting future dropouts. Non-cumulative GPA was

20

used in one study and outperformed traditional predictors of dropout in accounting for more of
the variance than demographic or school variables (Bowers, 2010).
Academic performance is ubiquitously tracked and easily accessible. It may be one of
the first indicators in schools that students may be at-risk for eventually becoming off-track for
graduation or drop-out. Effective screening tools that incorporate such indicators may assist with
accurate identification of students.
Discipline incidents. The recording of student behavior incidents is common practice in
public schools. Serious discipline infractions such as, fighting, disrespect, harassment, etc.,
typically result in suspensions or office discipline referrals (ODR) depending on the details of the
infraction. Office discipline referrals are the most commonly used source of data to assess
behavioral performance either at the student or school-level (McIntosh, Campbell, Carter, &
Zumbo, 2009). Research has supported the use of ODR’s as a valid indicator of externalizing
behaviors and has established cut scores that correspond to levels of risk. Students with zero to
one ODR per year are students who do not appear to require additional supports to be successful.
Those students with two to five ODR’s are likely in need of targeted behavioral supports and
those with six or more ODR’s per year are likely in need of intensive individualized
interventions to be successful in the general education setting (McIntosh, Campbell, Carter &
Zumbo, 2009). Discipline incidents, both number of referrals and suspensions, are frequently
related to eventual drop-out (Carpenter & Ramirez, 2007; Hickman & Garvey, 2006; Stearns &
Glennie, 2006). In a longitudinal study Jimerson, Egeland, Sroufe, and Carlson (2000) looked at
multiple predictors from birth forward that predicted eventual drop-outs. They reported that one
of the most powerful predictors for drop-out was behavior problems in the sixth-grade which is
consistent with Balfanz, Herzog, and MacIver’s (2007) findings. Balfanz et al. found only 24%
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of sixth-graders in their study who received a failing behavior grade graduated on-time.
Similarly, Goldschmidt and Wang (1999) found in a longitudinal study that the single best
predictor of students who drop-out in 10th-12th grades, regardless of other experiences or
individual characteristics, was misbehavior in eighth-grade. It was the second strongest predictor
for those who dropped out between eighth and tenth-grade. More recent research by Balfanz,
Byrnes, & Fox (2012) conducted with over 180,000 first-time ninth-grade Florida students found
that every suspension a student incurs there is a decrease in the likelihood of on-time graduation
by 20% and post-secondary enrollment by 12%.
School transitions. School changes for reasons other than grade level promotion at any
level (elementary, middle or high school), is an additional factor identified in multiple research
sources as leading to poor educational student outcomes (Rumberger & Thomas, 2000). In a
study of over 11,000 students in the NELS:88 cohort, more than 25% made non-promotional
school changes which varied by social class. Students from the lowest SES levels made more
frequent residential and school changes which placed them at a greater risk of negative outcomes
(Rumberger & Larson, 1998). Of the students who changed schools two or more times in
Rumberger and Larson’s study, 25% dropped out by 12th grade as compared with eight percent
of those who never changed schools. Even changing schools one time has been posed to
increase the risks for drop-out (Kaufman, Bradbury, & Owings, 1992; Gleason & Dynarski,
2002; Rumberger, 1995). Rumberger and Larson (1998) found that the majority of students who
dropped-out changed high schools at least once, while those who graduated did not. They
further suggested that mobility and dropout may be two sides of the same coin. Mobility is to a
lesser degree an indicator of overall disengagement within a particular school setting whereas
dropout can be viewed as the consummate indicator of disengagement.
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This section has highlighted the relationship of individual-level predictors, categorized as
background characteristics and school-related factors, to school-completion status. Current EWS
utilize a small number of individual-level predictors, but call for districts to develop locally
validated indicators to further refine the predictive power, relative to a given population. The
predictors previously described allowed for further understanding of the factors that contribute to
off-track status in middle and high school.
School-Level Factors
Rumberger and Thomas (2000), highlight that risk factors associated with dropout are
evident not only as individual-level characteristics but also as school-level characteristics and
both must be explored for an accurate picture of school non-completion. Many of the factors
outlined in this section were explored using multi-level logistic regression frameworks
(individual and school-level) to better control for bias in predicting the likelihood of dropping
out and to provide a measure of factors outside of individual background or school related
characteristics that were explored in the previous sections (Goldschmidt & Wang, 1999; Lamote,
VanDamme, VanDerNoortgate, Speybroeck, Boonen, & Bilde, 2012; Rumberger, 1995;
Rumberger & Larson; Rumberger & Thomas 2000).
Promoting power. The quantification of a school’s level of success in supporting
students to meet requirements for progression to 12th grade has been described as promoting
power. According to Balfanz and Legters (2004), typical high schools have a promoting power
of .80. This indicates that for a given cohort, 80% of students who were enrolled as freshman
four years prior are now enrolled as seniors, suggesting high rates of students meeting
requirements towards graduation. While promoting power is not a perfect indicator of school
graduation rates, it has been found to generally fall within 5-10 percentage points of school
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graduation rates (Balfanz & Legters, 2004; Swanson, 2004). Research has shown that schools
with promoting power of .60 or lower have significantly higher concentrations of students who
do not graduate on-time and thus may be an important school-level risk factor (Balfanz &
Legters, 2004). To date, there has been no research conducted examining the relationship
between school promoting power and student off-track status.
School stability rate. The aggregation of student mobility rates to the school-level can
provide meaningful information related to, the provision of supports for those in-need as well as
graduation rates. Rumberger and Thomas (2000) observed that schools comprised of students
who frequently change schools, may face greater challenges in both the identification of at-risk
students and the subsequent allocation and provision of resources or supports for an everchanging population. The difficulty with identification and support of at-risk students may
subsequently impact student likelihood of on-time graduation. A study of 8,500 students, using
data from the National Longitudinal Study of Adolescent Health’s first two waves, found that
students who attended schools with higher mobility rates reported lower overall school
affiliation, lower achievement levels and consequently lower graduation rates. For every unit
increase in the percentage of mobile students, the authors found the odds of dropping out
increased by 10% (South, Haynie, & Bose, 2007).
Rates of discipline incidents. In a large study utilizing the NELS:88 data from 25,000
students in 1,000 schools, researchers found students who attended high schools with greater
overall rates of discipline violations (as measured by misbehavior and suspensions) experienced
greater dropout rates (Goldschmidt & Wang, 1999). Another study of 40 Kentucky high schools
compared 20 schools with low dropout rates and 20 schools with high dropout rates to determine
school-level variables that were related to student dropout (Christle, Jolivette, & Nelson, 2007).
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The authors found the increased occurrence of undesirable behaviors (as measured by
suspensions and board violation rates per 100 students) was positively related to increased rates
of dropout (Christle, Jolivette, & Nelson, 2007).
School socio-economic status. The school SES level is an aggregate of the percent of
students within the school eligible for free and reduced lunch. According to NCES, the percent
eligible in a school is a proxy for the concentration of low income students within the school.
Furthermore, schools can be divided into categories of low poverty where 25% or less of the
student population is eligible for FRL and high poverty where 76% or more of the students are
eligible.
In a study utilizing the NELS:88 data set following 17, 400 students in 981 schools from
8th-10th grade, the researcher looked at both individual and school level predictors related to
dropout using multilevel logistic regression models (Rumberger, 1995). The author found
significant variations in dropout rates between schools. More specifically, almost three quarters
of students who dropped out attended schools that were designated as low SES schools (at or
below the median level of mean SES for sample). Rumberger (1995) then ran separate
multilevel (individual and school level) analyses predicting dropout in the low SES schools to
determine if there were differences between the general sample, high SES schools and low SES
schools. Results indicated that in low SES schools, individual student SES levels as well as
other individual characteristics were not as predictive of dropping out as in high SES schools,
suggesting that there may be institutional effects associated with attending low SES schools that
increase the likelihood of school non-completion. In a more recent study, Rumberger and
Thomas (2000) used a subset of the NELS:88 data that focused specifically on over 7,600 10th
graders in 247 schools using multilevel logistic regression models. The researchers examined
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individual and school-level predictors for dropout among 10th-12th grade students. Similar to
Rumberger (1995) findings, Rumberger and Thomas found significant differences between high,
average and low SES schools even when other school and individual factors were controlled.
Schools designated as high SES exhibited 40% lower dropout rates than those schools designated
as average SES. Those that were comprised of students from low SES backgrounds were found
to have dropout rates 60% higher than average SES schools, which is consistent with other
research examining impact of school level SES (Goldschmitd & Wang, 1999; Lamote,
VanDamme, VanDerNoortgate, Speybroeck, Boonen, & Bilde, 2012).
School racial/ethnic composition. The racial/ethnic composition of schools has been
found to have mixed results with regard to predicting dropouts. Several studies utilizing the
NELS:88 or a subset of that data have found that schools with a population of more than 40%
racially or ethnically diverse students exhibit greater dropout rates than those schools with less
than 40% (Rumberger, 1995; Rumberger & Thomas, 2000). Rumberger (1995) studied 17, 400
students in 981 schools from 8th-10th grade, and found those attending schools with greater
numbers of racially/ethnically diverse students had higher odds of dropping out even after
controlling for other individual-level variables such as SES and race/ethnicity. In 2000,
Rumberger and Thomas used a subset of the NELS:88 data, 10th graders who responded to the
High School Effectiveness Survey. They found that again differences in student composition
helped explain 44% of the variance in dropout rates between schools. Goldschmidt and Wang
(1999), also used the NELS:88 data set to predict early (8th-10th grade) and late (10th-12th grade)
dropout using multi-level logistic regression. Goldschmidt and Wang calculated the percentage
of students in each of the racial/ethnic categories (White, Black and Hispanic), as a measure of
school composition. They found students who attended schools with one standard deviation
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greater enrollment of Hispanic students had .05 lower odds of dropping out early than students
attending schools with one standard deviation lower enrollment of Hispanic students. There was
no racial/ethnic effect for late dropouts. Differences in findings between the three studies all
utilizing the same data set may have arisen from methods for calculating school composition
which is similar to why differences were found for the relationship with individual level SES.
Systematic intervention. The provision of systematic intervention for those identified as
being at-risk for being off-track for graduation or dropout has been found to have statistically
significant impact on student outcomes. The specific domains in which outcomes have been
demonstrated vary but have translated into improved academic or behavioral outcomes, which
in-turn decreased dropouts (Hammond, Linton, Smink & Drew, 2007; Lehr, Hansen, Sinclair, &
Christenson, 2003). In a study of 45 peer-reviewed journal publications reporting the effects of
dropout prevention interventions primarily at the middle and high school levels, 56% reported
statistically significant results on identified dependent variables. The dependent variables were
classified into five domains: academic-cognitive (grades and test scores), physical presence
(attendance and enrollment status), psychological (attitude towards learning, self-esteem and
mental health indicators such as depression), social-behavioral (problematic behavior and social
competence) and support for learning (attitudes towards teacher and perceptions of school
climate). The studies that used measures of academic-cognitive and physical presence as
outcome measures, exhibited the greatest proportion of moderate to large effect sizes (Lehr,
Hansen, Sinclair, & Christenson, 2003) suggesting that student attendance, enrollment and
academic outcomes improve when systematic interventions are applied.
School grade. Accountability models, such as those that provide school grades are
designed to be a proxy for a given school’s overall quality or its contribution to student
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achievement. In short it is an indicator of how well a school prepares students for postsecondary
expectations (Smith, Droddy, & Guarino, 2011).
School quality was found to be particularly influential on graduation rates among
Chicago Public School ELL students (Gwynne, Pareja, Ehrlich, & Allensworth, 2012). Gwynne
et al. followed the 2004/2005 first time ninth grade cohort through 2009 (one year post on-time
graduation) to examine student outcomes. They found that the differences in graduation rates
between various language proficiency level groups (newly designated ELL, long-term ELL and
previously ELL but language proficient prior to middle school) was primarily explained by the
schools they attended. When the quality of the school (high performing versus low performing)
was controlled for the gap in graduation rates between groups was reduced by 22-36%. Among
Chicago Public School Hispanic students, the most important factor in determining the
likelihood of on-time graduation was the quality of the schools they attended (Gwynne, Pareja,
Ehrlich, & Allensworth, 2012).
In response to Florida law requiring the Commissioner of Education to compile annual
reports outlining student performance in every school within the state, Florida has issued school
grades (A, B, C, D, F) as indicators of performance since 1999 (Florida Department of
Education, 2012). The mechanism for calculating Florida school grades has undergone several
iterations. The most current algorithm for calculating grades for all schools relies on four
measures of student achievement (Florida Comprehensive Assessment Test (FCAT) scores in
reading, math, science and writing or End of Course Exams for high school) and four measures
of student learning gains for all students and the lowest performing students (based on current
year student scores compared with previous year scores on the FCAT in reading and math).
Points are assigned based on the percentage of students who score at proficient levels in each
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area of FCAT and the percentage of all and lowest performing students who meet the criteria for
making learning gains.
High schools are measured on additional criteria of: graduation rates for all and
specifically at-risk students, participation and performance in accelerated coursework,
postsecondary readiness in reading and math and growth in each of these areas that comprise
50% of how points are assigned. Point ranges are pre-determined for each school grade (A-F) at
the elementary and middle school levels as well as for the high schools (Florida Department of
Education, 2012). School grades are used as determinant for level of state involvement and
support provided to schools and districts. Schools that earn a grade of C are designated as
Prevent Status with school and district responsibility for school improvement efforts. Prevent
Status is followed by Focus Status for those schools who earn a school grade of D, which entails
greater monitoring and required provision of school-level intervention plans. The most serious
classification is Priority Status, which is given to those schools that earn a grade of D for three
consecutive years or those that earn an F. Priority Status entails the most intensive levels of
supports and monitoring from the Department of Education and the school must choose an
approved turnaround model with a two year window for implementation (Florida Department of
Education DA Classification Template, 2012). This researcher could not identify any studies
that examine mean differences between Florida schools assigned varying letter grades, so it is
unknown if this indicator predicts Off-track Status in Florida schools, which the current study
will explore.
This section outlines school-level factors that have a demonstrated relationship with ontime school completion. Current EWS utilize only student-level variables in identifying offtrack students, which ignores the context in which students are housed. Further exploration of
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the relationship of the previously identified school-level variables will not only provide
information for districts, schools and parents to consider in school decisions, but it will also
further the research on EWS.
Early Warning Systems
High school. In 1999 the Consortium on Chicago School Research created the precursor
to the Early Warning System (EWS), the On-Track Indicator (OTI), based on number of credits
earned and number of failed courses in student’s freshman year (Allensworth & Easton, 2005).
Based on a study of the Chicago Public School freshman cohort, four indicators were found to be
moderately correlated with graduation: number of F’s, number of credits accrued, number of
absences and end-of-year freshman GPA. Two of the indicators, number of credits earned and
number of F’s in core courses, were selected to create the OTI. These indicators were selected as
they were in alignment with CPS graduation requirements of a designated number of credits
earned (24) and the passage of core English, math, science and social studies classes.
A student is determined to be on-track if they have the minimum number of credits to be
promoted to the next grade-level and no more than one semester F in core courses. The OnTrack Indicator was found to be highly predictive of graduation. Of those students in the 1999
Chicago Public School freshman cohort who were on-track at the end of the year, 81% graduated
on-time versus 22% of those who were off-track (Allensworth & Easton, 2005). This difference
persisted even after controlling for eighth-grade test scores (Allensworth & Easton, 2005). The
OTI has been found to be an accurate predictor of graduation across factors such as school type
and student background characteristics (Allensworth & Easton, 2005).
In 2008, the National High School Center (NHSC) created an Excel-based program to
identify ninth-grade students who were off-track for on-time graduation and therefore at an
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increased risk for high school dropout. The NHSC created an Early Warning System tool, based
on the Chicago Consortium’s OTI and three additional indicators: semester course failures in all
courses (not just core courses), GPA and absenteeism rate (Heppen & Therriault, 2008). The
OTI warning flag is operationalized as two or more failing grades in core courses and/or fewer
than one-fourth the credits necessary to graduate minus one. Students are designated as at risk if
they fail even one non-core semester course. A grade point average less than 2.0 is an additional
flag as is missing 10% or more of instructional time. Heppen and Therriault (2008) utilized
research conducted by Allensworth and Easton (2007) to define the additional indicators.
Allensworth and Easton (2007) found the individual indicators to range in predictive ability from
74-80% accuracy in predicting graduates and non-graduates. Of the 24,894 Chicago Public
School 2004/2005 freshman students, those who failed one course, had an on-time graduation
rate of 70%. The graduation rate significantly decreased as number of F’s increased, students
with two F’s demonstrated a 55% graduation rate and three F’s resulted in 42% graduation rate
(Allensworth & Eston, 2007). Students from the 2004/2005 freshman cohort who earned a GPA
of 1.5 had a 53% graduation rate with significant declines with each .5 drop in GPA. Those who
missed 5-9 days per semester graduated at a rate of 63% and those who missed 10-14 days per
semester had a 41% on-time graduation rate (Allensworth & Easton, 2007).
By 2011, the EWS was expanded in scope to include not only ninth grade students, but
also those in 10th-12th and allowed for the inclusion of locally validated additional indicators. All
of Allensworth and Easton’s (2005, 2007) research on OTI/EWS indicators was conducted in
large urban schools. To determine generalizability to other school settings, Johnson and
Semmelroth (2010) examined EWS accuracy (how well the EWS sorts students into risk
classifications) and sensitivity (probability that screening is positive when student is in-fact at-
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risk) in two suburban high schools (9th-12th and 10th-12th) in the Northwest. The researchers
found classification accuracy of the EWS to range from 67-77% for each of the schools and
sensitivity to range from 96-100%, suggesting a slight over-identification of potential at-risk
students which is preferable to not identifying at-risk students.
Middle school. In 2011, the NHSC adapted the EWS for middle school students based
on the research of Balfanz, Herzog and MacIver (2007) to identify a younger subset of students
who may be at risk for not graduating (National High School Center, 2012). According to the
National High School Center (2012), the middle school indicators include: attendance, English
course failure, mathematics course failure and behavior. The attendance indicator is
operationalized as missing 20% or more of instructional time during the observation period (first
20-30 days, semester or year). English and mathematics course failures are defined as grade of F
during the observation period of, grading period, semester or overall summative course grade.
Behavior indicators are locally defined for each observation period (grading period, semester,
end-of-year).
Balfanz, Herzog, and MacIver (2007) conducted study of 12,972 sixth-grade students
from Philadelphia. They followed the 1996/1997 cohort for a total of eight years (one year post
on-time graduation) and examined a variety of predictors to determine relatedness to graduation.
The researchers found four indicators to be the most powerful predictors according to a twopronged test (75% or more of sixth graders with the indicator did not graduate on-time and
identification of a substantial percentage of future non-graduates). The sixth-grade indicators are
as follows: attendance rate of 80% or less, failure of English course, failure of mathematics
course, one or more out-of-school suspension. An additional indicator of unsatisfactory behavior
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grade in any subject, demonstrated only 71% predictive power but identified over 50% of future
non graduates, was included.
Thirteen percent of students with the attendance indicator graduated on-time, while 1819% with either the math or English course failure indicator graduated. While a relatively small
percentage of Balfanz, Herzog, and MacIver (2007) participants were suspended, only 20% of
those who were suspended out-of-school graduated on-time and 17% of those with in-school
suspensions graduated. A larger number of students (38%) received an unsatisfactory behavior
grade. Among those students with unsatisfactory behavior grades, only 24% graduated on-time.
The authors noted that the number of students who received a poor behavior grade was greater
than the number of students with attendance and math or English indicators combined suggesting
the saliency of behavior indicators. The greater the number of indicators a student had the
greater the likelihood that they would not graduate on-time providing evidence of the additive
power of indicators. Overall, students with one flag exhibited a graduation rate of 36%, those
with two indicators had a graduation rate of 21%, 13% of those with three indicators graduated
on-time and only 7% of those with four indicators graduated on-time (Balfanz, Herzog, &
MacIver, 2007).
More recent research relative to middle school EWS indicators was conducted by the
Baltimore Education Research Consortium (2011). The researchers followed the 2000/2001
cohort of 7,887 Baltimore City Schools sixth-graders and utilized the same indicators as Balfanz,
Herzog, and MacIver (2007) to predict school non-completion. Among Baltimore City School
students, 29% of those who were chronically absent (defined as 20 or more days which is
roughly equivalent to 10% of instructional time absences) graduated within one year after
expected four year graduation rate. Twenty-nine percent of students with three or more
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suspensions graduated within one year of expected graduation date. Thirty-one percent of those
who failed English and 23% of those who failed math graduated within one-year of the on-time
graduation date. Students that failed both math and English, faired far worse with 19%
graduating within one-year of expected date. Overall among Baltimore City students who
demonstrated one of the indicators, 36% graduated within one year of expected date and 20%
with two indicators graduated within one year of expected time-frame (Baltimore Education
Research Consortium, 2011). The research conducted by Balfanz, Herzog, and MacIver (2007)
and Baltimore Education Research Consortium (2011) highlight the saliency of course failures,
chronic absences and behavioral incidents as predictors of off-track status for on-time
graduation. Even though sixth-grade is temporally distant from graduation, warning systems
including the previously mentioned indictors can predict approximately 60-70% of students who
will be Off-track for graduation (Balfanz, Herzog, & MacIver, 2007; Baltimore Education
Research Consortium, 2011).
The middle and high school EWS meet the criteria outlined by Dynarski et al.’s (2008)
first recommendation on preventing school dropout, of utilizing data systems to identify students.
More specifically, they call for the use of longitudinal student data that provides multiple
perspectives related to current and historical academic and behavior functioning, consistent with
previous research (Alexander, Entwisle, & Kabbani, 2001; Battin-Pearson, Newcomb, Abbott,
Hill, Catalano, & Hawkins, 2000; Dynarski & Gleason, 1998; Roderick, 1993; Suh & Suh,
2007). High school and middle school EWS meet the additional criteria outlined by Dynarski et
al. (2008) that data systems automatically flag at-risk students to reduced the burden on school
staff in-terms of time spent trying to identify at-risk students.
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Chapter Three
Methods

The purpose of this study was to examine student patterns of off-track (for graduation)
status from sixth grade through the end of 10th grade within a district-implemented early warning
system (EWS). In addition, this study examined factors that were hypothesized to contribute to
students becoming off-track for high school graduation and the earliest time that those factors
demonstrated influence on an off-track status. This chapter outlines the research design, study
participants, variables and analyses that were used in this investigation.

Research Design
A retrospective longitudinal causal-comparative research design was used to answer the
research question through secondary analysis of existing data.
Participants
District characteristics. A single school district in central Florida participated in this
study. The school district spans 745 square miles and contains a mix of suburban and rural
communities. According to the state reported average daily membership, the district serves over
67, 500 students of which over 19,300 are high school students from 13 high schools that range
in size from over 1,100 to approximately 2000 students. Approximately 4,800 students are
enrolled in the 11th grade district-wide. As reported in the 2011 Annual Superintendent’s Report
(Fiorentino, 2011), 32% of the district population was comprised of non-white students of which,
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Hispanic/Latinos comprised the largest subgroup at 19%. Over half of the students were
members of families whose income was within the low SES group.
Student characteristics. The participant sample included a total of 4,268 students from
15 middle schools and 13 high schools. During the 2007/2008 school-year there were 4,423 total
sixth-graders enrolled in the district. Criteria for inclusion in the study were participants who
were: in the 2007/2008 sixth-grade cohort, present four out of the five years covered by the
study. Students who were retained in grades six through eight were eliminated because they no
longer had membership in the 2007/2008 cohort and therefore constituted missing data.
Participant numbers varied by grade-level with a low of 3,750 students at 10th grade and a high
of 4,234 participants at the ninth-grade. There were a large number of students (168) who were
added to the dataset in seventh-grade who were not present in sixth grade, but were present for
the remainder of the years of the study. In addition, 484 students were lost from the dataset
between ninth and tenth-grade. According to district staff, this is a typical high school
phenomenon.
Overall descriptive participant information as well as information by grade-level is
provided in Table 1. As shown in Table 1 the majority of participants were white (75%) and
eligible for free or reduced lunch price (52%). Overall, 79% of participants scored a level three
or higher on the third-grade reading FCAT and were not eligible for special education or a 504
plan. During the participants’ elementary years, 22% transitioned one or more times from
elementary to elementary school, 10% made one or more middle school transitions and 7%
transitioned one or more times in high school. As shown, the data are consistent across gradelevels.
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Table 1
Participant Descriptives
Variable
White
African American
Hispanic
Asian
Native American
Multiracial
SES Level
Language Proficiency Level
Disability Eligibility
FCAT1 Level 1 or 2
1+ K-5 Transitions
1+ 6-8 Transitions
1+ 9-10 Transitions
Total n

Sample n
3185
204
592
110
15
162
2209
272
912
896
765
431
300
4268

%
75%
5%
14%
3%
.4%
4%
52%
6%
21%
21%
22%
10%
7%

6thn
3009
185
542
104
13
149
2048
252
852
878
742
367
4002

%
75%
5%
14%
3%
.3%
4%
51%
6%
21%
22%
19%
9%

7thn
3115
195
577
108
15
160
2134
264
873
867
734
406
4170

%
75%
5%
14%
3%
.4%
4%
51%
6%
21%
21%
18%
10%

8thn
3155
203
586
109
15
161
2185
269
905
890
752
421
4229

%
75%
5%
14%
3%
.4%
4%
52%
6%
21%
21%
18%
105

9thn
3163
200
585
110
14
162
2188
267
898
887
756
425
291
4234

%
75%
5%
14%
3%
.3%
4%
52%
6%
21%
21%
18%
10%
7%

10thn
2801
179
510
105
11
144
1850
240
748
729
623
336
171
3750

%
75%
5%
14%
3%
.3%
4%
49%
6%
20%
19%
17%
9%
5%

Note. 1FCAT= Florida Comprehensive Achievement Test

Variables
Individual and school-level variables that have been used in EWS and those that have
been demonstrated in previous research or that were hypothesized to have a relationship with
student school completion status were utilized in the current model (Allensworth & Easton,
2005; Alexander, Entwisle, & Horsey, 1997; Hammond, Linton, Smink, & Drew, 2007;
Rumberger, 1995; Rumberger & Larson, 1998; Christle, Jolivette, & Nelson, 2007). The
variables were organized into two categories, outcome and predictor variables and are defined as
follows.
Outcome variable: Off- track status. Off-track Status at the high school level has been
defined as earning more than one F in a semester, GPA of less than 2.0, absences equal to or
greater than 10% of instructional days and failure to accrue minimum credits required for gradelevel promotion (Heppen & Therriault, 2008) which leads to the increased likelihood that a
student will not graduate on-time (within 4 years from first-time freshman status). At the middle
school level, Off-track Status indicates those students who are displaying academic failure and or
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disengagement which increases the risk that students will not graduate from high school.
Previous research (Allensworth & Easton, 2005; Balfanz, Heppen, & Therriault, 2008; Herzog,
MacIver, 2007; Jerald, 2006; Johnson & Semmelroth, 2010) has demonstrated the predictive
validity of EWS indicators and overall Off-track Status relative to on-time high school
graduation. This research established the validity of using Off-track Status in urban as well as
suburban and rural middle and high schools as an indicator of the likelihood of on-time
graduation. Off-track Status was retrieved at two time points each year (middle and end of year)
in sixth through tenth-grade as well as Off-track Status at the end of the year in 10th grade as the
outcome variable of interest. The relationship between Off- track Status and individual and
school level variables was examined.
The participating school district used an Early Warning System at the middle and high
school levels as one strategy to increase on-time graduation rates. The high school EWS
incorporated data to measure attendance, graduation credits, grade point average (GPA) and
course failure to determine student Off-track Status for on-time high school graduation. Students
are categorized into one of three status levels. Level 1 indicates that the student is considered
low-risk and is on-track for on-time graduation. Level 2 designation suggest that the student is
considered at-risk for becoming off-track for graduation due to course performances or
attendance. Level 3 indicates that a student is off-track for graduation due to any one or more of
the following: semester F’s, GPA of less than 2.0, 3 or more credits behind and absences equal
to or greater than 10% of instructional days. Within Level 3 there are two sub-levels of Highly
Off-track, where students meet any one of the following criteria: GPA of 1.5 or less, 4 or more
credits behind, failing 3 or more courses and absences equal to or greater than 15% of
instructional days, and Extremely Off-track where students meet any one of the following
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criteria: 2-3 years behind, GPA of 1.0 or less, not meeting cohort graduation plan and absences
equal to or greater than 20% of instructional days. For the purposes of this study the minimum
threshold for Level 3 Off-track Status was utilized to identify students as Off-track Status.

The

middle school EWS categorized students into the same three levels as the high school EWS,
without the sub-levels at Level 3. However, the indicators utilized and criteria for categorization
differ. The middle school indicators are based on the EWS indicators developed by the National
High School Center (National High School Center, 2012). This system specifies that any one or
more of the following indicators indicate Off-track Status: failing one or more classes, absences
at a rate that are equal to or greater than 10% of instructional days and four or more discipline
referrals per semester. The following table identifies the criteria for each level in the EWS.
For the purposes of this study, on-track was defined as a designation of Level 1 or 2 in
the participant district’s EWS. Off-track Status was defined as a designation of Level 3 in the
district’s EWS.
The district has utilized the high school EWS district-wide since the 2010/2011 school
year for 9th-12th grade students. The middle school EWS has been utilized district-wide for 6th8th grade students since the 2012/2013 school year. The middle school EWS was not in place
during the 6th-8th grade school years for the study participants. Consequently, Off- track Status
was calculated retroactively, at each time point each year based upon the current middle school
indicators with the same algorithm the district uses for determining current middle school
students Off-track Status.
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Table 2
Early Warning System Level Criteria
Level

Criteria

High School
Level 1 (On-Track)

Grade of C or higher in all courses
2.5 or higher GPA
Meets all credit requirements
4% (of instructional time) or fewer
absences per semester

Level 2 (At-Risk)

Lacking 1 graduation requirement
2.0-2.49 GPA
1 credit behind
5% or more absences per semester

Level 3 (Off-Track)

Failing 1 or more classes
<2.0 GPA
3 credits behind
10% or more absences per semester
Failing 0 classes
<10% absences
1 or fewer discipline referrals

Level 1 (On-Track)

Middle School
Level 2 (At-Risk)

Failing 0 classes
10% or fewer absences
2-3 or fewer discipline referrals

Level 3 (Off-Track)

Failing 1 or more classes
10% or more absences
4 or more discipline referrals per
semester

Note. Students were considered Off-Track if they met one or more of the criteria for Level 3 at
each level

Predictor variables: individual-level. In addition to Off- track Status from the district
EWS for each year, individual-level data are those data collected for each student individually.
These included current or previous measures of: Off-track Status, reading achievement, grade
retention, middle school grade point average (GPA), discipline incidents, language proficiency,
special education/disability status, socio-economic status (SES) level, school transitions and
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racial/ethnic classification. The definitions for each of these individual variables with data
coding criteria in parentheses are as follows:
•

Off–track Status: Determined according to the EWS Level 3 definition noted above and
collected at two points in time each year the student was enrolled in school from 6th-10th
grade. The immediately preceding time point status was utilized (0 = on-track, 1= offtrack). The total number of Off-track time points was also entered as a predictor at the
end of 10th grade. Research with Chicago Public School students provides a measure of
the utility of including Off-track Status in models predicting students who will not
graduate on-time (Allensworth & Easton, 2005; Allensworth & Easton, 2012).

•

Grade Retention: The failure to be promoted to the next appropriate grade-level K-5th (K
0 = no, 1 = yes; 1st 0 = no, 1 = yes; 2nd 0 = no, 1 = yes; 3rd 0 = no, 1 = yes; 4th 0 = no, 1 =
yes; 5th 0 = no, 1 = yes). Retention has been demonstrated as a powerful predictor, if not
the most salient predictor, of high school non-completion in multiple studies (Alexander,
Entwisle, & Kabbani, 2000; Bridgeland, Dilulio, & Burke Morrison, 2008; Carpenter &
Ramirez, 2007; Hickman Bartholomew, Mathwig, & Heinrich, 2008; Gleason &
Dynarski, 2002; Roderick, 1994; Rumberger & Larson, 1998).

•

Discipline Incidents: The number of office discipline referrals (ODRs) per semester in
high school and the number of suspensions per semester in high school. Suspensions that
are a result of accumulations of ODR’s were not be counted. Researchers have
demonstrated the rationale for including measures of student misbehavior in predicting
dropouts (Balfanz, Herzog, & MacIver, 2007; Carpenter & Ramirez, 2007; Goldschmidt
& Wang, 1999; Hickman & Garvey, 2008; Jimerson, Egeland, Sroufe, & Carlson, 2000;
Stearns & Glennie 2006).
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•

Middle School GPA: The conversion of student semester grades, in grades sixth through
eighth, for each course, into a non-cumulative (calculated only for each year instead of
across years as is done for high school) GPA based on five-point scale (0-4.0 where an A
= 4.0, B = 3.0, C = 2.0, D = 1.0, F = 0.0) and averaging the semester grades numerical
value to determine one overall score (0 = 2.0 or above, 1 = Less than 2.0). It is important
to note that GPA at the high school-level is an indicator of the outcome Off-track Status.
It has not yet been explored in the context of middle school EWS and is therefore a
predictor. Bowers (2010) demonstrated non-cumulative GPA to be an effective predictor
of school non-completion.

•

Language Proficiency: The current or historical (K-10th) designation as an English
Language Learner (0 = no, 1 = yes). Being an English Language Learner at any point in
student’s academic career may have significant impact on graduation rates. Gwynne,
Pareja, Ehrlich, and Allensworth (2012) found students who were currently designated as
ELL students and those who were designated at one point but reached proficiency levels
demonstrated graduation rates lower than national averages.

•

Disability Status: The current or historical (K-10th) designation as a student eligible for:
special education and or 504 plan (0 = no, 1 = yes). Students with disabilities that meet
the criteria for special education or a Section 504 plan have been found to consistently
graduate at lower rates which warrants inclusion as a variable in models predicting school
non-completion (Gwynne, Lesnick, Hart, & Allensworth, 2009; Ingrum, 2006; Wagner,
Backorby, & Hebbeler, 1993).

•

SES Level: The current or historical designation as a student eligible for free or reduced
lunch price (0 = no, 1 = yes). Student SES level has been found in numerous studies to
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be a salient predictor of school non-completion (Alexander, Entwisle, & Horsey, 1997;
Battin-Pearson et al., 2000; Hernandez, 2011; Rumberger, 1995).
•

School Transitions: The total number of times the student changed schools for reasons
other than school promotion or district changes such as opening of a new school that
alters attendance zones at elementary, middle and high school (K-5th total number; 6th-8th
total number; 9th-10th total number). Multiple researches have demonstrated that
changing schools even one time has deleterious effects on student likelihood of on-time
graduation (Kaufman, Bradbury, & Owings, 1992; Gleason & Dynarski, 2002;
Rumberger & Larson, 1998; Rumberger & Thomas, 2000).

•

Racial/Ethnic Classification: The designation as one of six categories, White, Black,
Hispanic, Asian, Native American and Multi-racial as determined by parent reports on
school enrollment forms K-10th (White 0 = no, 1 = yes; Black 0 = no, 1 = yes; Hispanic 0
= no, 1 = yes; Asian 0 = no, 1 = yes; Native American 0 = no, 1 = yes; Multi-racial 0 =
no, 1 = yes). Racial and ethnic classification that evaluates impact of each designation
separately as well as in relation to one another and includes classifications of Native
American and Asian in addition to Black, White and Hispanic have demonstrated
significant relationships with predicting dropout status (Rumberger & Thomas, 2000;
Stearns & Glennie, 2008).

•

Third Grade Reading: The third-grade reading score was determined by the students’
score (level 1-5) on the Florida Comprehensive Assessment Test (FCAT). The FCAT is
a criterion-referenced assessment given to all Florida students from third through 11th
grade that measures students’ performance in the areas of mathematics, reading, writing
and science relative to state standards. Scores on the FCAT are broken into five
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categories based on scaled scores with a score of one being the lowest, indicating that the
student has had little success with the challenging content of the state standards and a
score of five indicating that the student has had success with the most challenging content
of the state standards and has answered most questions correctly. The Cronbach alpha
reliability estimate for grade three in 2003 (when the students were administered the
FCAT) of .89 was above the .70 acceptability criterion suggested by Nunnaly (1994).
The overall accuracy index for FCAT Reading, grade three in 2003 was also an
acceptable level of .70. (Florida Department of Education, 2012). Students who score at
levels one or two on reading or math sections in middle and high school are required to
take remediation courses. Students in third grade who score a level one on the reading
section may be required to be retained. The variable of third grade reading was
categorized in one of three ways: those students who scored at a level one, those who
scored at a level two or those who score at a level three and above on the FCAT reading
section during their third grade year (0 = Level 3+; 1 = Level 2; 2 = Level 1). Research
has supported using standardized test scores as a measure of third grade reading as it
relates to school completion rates (Hernandez, 2011, Lesnick, Goerge, Smithgall, &
Gwynne, 2010).
Predictor variables: School-level. School-level data collected included: high school
promoting power, school mobility rate, school rates of discipline incidents (suspensions and
ODR ratios), school SES level, school interventions and school grade. The definition for each of
these variables follows:
•

High School Promoting Power: The ratio of the number of seniors in a high school to the
number of freshman four years earlier provides an index of how well a school is
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achieving the goal of graduating students on-time (Balfanz, Legters, 2004). It is
calculated by dividing the number of 12th grade students by the number of ninth-grade
students four years earlier. A promoting power of .60 or less was identified by Balfanz
and Legters (2004) as an effective indicator of schools that do not graduate students ontime and tends to be within five to 10 percentage points of graduation rates. Two high
schools were opened during the time of the study and the average district promoting
power was used for those schools as well as for the two schools that lost ninth-grade
students due to the opening of the new schools.
•

School Stability Rates: The percentage of the number of students from the Florida
Department of Education October membership count who were still present in the second
semester end-of-year count (07/08-11/12 school years). School stability rates have been
found by Rumberger and Thomas (2000) and South, Haynie, and Bose (2007) to be
predictive of student dropout.

•

School Rates of Discipline Incidents: The suspension rates per 100 students each year
(07/08-09/10) in each middle and each year in each high school (10/11-11/12) and the
ratio of the number of students with 2 or more ODR’s to total student population each
year in each middle school (07/08-09/10) and each high school (10/11- 11/12). Increases
in school discipline rates have been found to have significant relationship with increased
dropout rates among students who attend schools with this variable (Christle, Jolivette, &
Nelson, 2007; Goldschmidt & Wang, 1999)

•

School SES: The school SES level was determined by the Florida Department of
Education and was the percent of students eligible for free and reduced lunch schoolwide. The school SES level was calculated each year (07/08-09/10) in each middle
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school and each year in each high school (10/1-11/12). Schools with increased
concentrations of students from low SES families increase the odds of students dropping
out (Goldschmidt & Wang, 1999; Lamote, VanDamme, VanDerNoortgate, Speybroeck,
Boonen, & Bilde, 2012; Rumberger & Thomas, 2000).
•

School Racial/Ethnic Composition: The percentage of non-white students school-wide
was provided for each school each year by the Florida Department of Education. The
percentage of racially and ethnically non-white students was calculated each year (07/0809/10) in each middle school and each year in each high school (10/11-11/12).
Researchers have found a significant relationship between school-level racial and ethnic
composition beyond the effects of individual level racial or ethnic background and
dropout which warrants inclusion in models examining risk factors associated with not
graduating on-time (Rumberger 1995; Rumberger & Thomas, 2000).

•

School Interventions: The systematic grade-level or school-wide identification of
students perceived to be at-risk for not graduating on-time and provision of interventions
aimed at increasing the likelihood of on-time graduation (0 = no; 1= yes). Given that
school-wide interventions aimed at reducing dropout rates have been found to be related
to student outcomes (Hammond, Linton, Smink, & Drew, 2007; Lehr, Hansen, Sinclair,
& Christenson, 2003), it is critical that a measure of this is included within the study as
application of such interventions may diminish the predictive relationship between other
indicators and Off-track Status.

•

School Grade: The school grade was determined each year by the Florida Department of
Education. School grades (A-F) were assigned by an algorithm that includes student
achievement, student learning gains, graduation rates for all students and those at-risk,
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end of course exam scores, participation and performance in accelerated curricula and
post-secondary readiness as variables. A school grade of “D” or “F” is used to identify
schools that are in need of additional district and state-level supports that vary on
intensity based on school grade history and the school’s history of making adequate
yearly progress (AYP). For the purpose of this study, school grade was broken into two
categories of schools earning grades of A-C or those earning grades of D-F (0 = A-C; 1 =
D-F). School quality has been linked in Chicago Public Schools with increased rates of
school non-completion among those who attend poor performing schools. Given the
importance of Florida school grades as a measure of school effectiveness, school grades
are a necessary component of any model examining school effects on student Off-track
Status (Gwynne, Pareja, Ehrlich, & Allensworth, 2012).
Procedures
Obtaining the database. Data were retrieved from a school district within the central
region of Florida. The district’s Research and Evaluation department, via the district’s data
management system, provided data on the variables identified earlier in this chapter. The data
were specific to a cohort of students who were in the sixth grade in the 2007/2008 school-year
following them through the end of their tenth grade year in the 2011/2012 school-year.
Identifying information was removed and each student was assigned an identification number for
the purposes of this study. The data were exported to an Excel spreadsheet in a format that
allowed for importation into a statistical analysis package (SPSS). The data were screened for
accuracy to ensure that all values were within plausible ranges.
Data collection and data entry. A review of the database of the participating school
district was conducted to identify the presence of those indicators, both individual and school-
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level, identified through research (Hammond, Linton, Smink, & Drew, 2007), that predict
increased likelihood of being off-track for on-time graduation and at-risk for drop-out from high
school. The district collected individual variables such as race and SES via student enrollment
forms. Other variables such as third grade reading proficiency levels, discipline records of
number of suspensions and office discipline referrals, language proficiency levels, special
education and 504 plan eligibility, retention and GPA were collected from school-level reporting
forms which were given to school-based data entry operators . The data entry operators entered
the information provided to them into the district database portal which was uploaded nightly
into the district data warehouse. Other data such as FCAT scores were provided by the state to
the district’s research and evaluation department for verification and data entry. During each
state required survey report period (approximately quarterly), all of the student data were
screened by the research and evaluation department prior to the report submission for errors. If
errors in student data were found, they were flagged and sent to the school-based data entry
operator to verify accuracy and make corrections if needed.
Table 3 provides a description of what data and at what time points it was collected for
each student in the 6th grade cohort, along with how the data were coded.

Table 3
Variable Coding
Variables
Dependent Variable
On/Off Track Status

Coding Methodology

Coding Value

Time Point Collected

Off Track end of 10th
Off Track 6th-10th

N/Y=0/1
N/Y=0/1

End of 10th grade
Mid/End of year 6th-10th
grade

Independent Variables
Individual-Level
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Table 3—continued
Variable Coding
Variables
On/Off Track Status

Coding Methodology

Coding Value

Time Point Collected

Off Track 6th-10th

N/Y=0/1

Immediately preceding
status mid/end of year
6th-10th grade

Total Number of Off-Track Time points

Total number 6th-10th
grade
3rd Grade Reading

FCAT Level (1-5) in 3rd

Level 3+ =0
Level 2=1
Level 1=2

Third grade reading
FCAT score

Retention

Retention in K
Retention in 1st
Retention in 2nd
Retention in 3rd
Retention in 4th
Retention in 5th

N/Y= 0/1
N/Y=0/1
N/Y=0/1
N/Y=0/1
N/Y=0/1
N/Y=0/1

K
1st grade
2nd grade
3rd grade
4th grade
5th grade

Discipline/Behavior
Incidents

Number of ODR’s per semester

Total

9th-10th grade

Number of suspensions per
semester

Total

9th-10th grade

Middle School GPA

GPA per semester

Total

Per semester 6th-8th
grade

School Transitions

Number of transitions per school
level

Total

K-5th
6th-8th
9-10th

Language Proficiency

English language learner

N/Y=0/1

K-10th grade

Disability Status

504/Special Education eligible

N/Y=0/1

K-10th grade

SES

Eligibility for free or reduced
lunch

N/Y=0/1

K-10th grade

Racial/Ethnic Classification

White
Black
Hispanic
Asian
Native American
Multi-racial

N/Y= 0/1
N/Y= 0/1
N/Y= 0/1
N/Y= 0/1
N/Y= 0/1
N/Y= 0/1

K-10th
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Table 3—continued
Variable Coding
Variables
School Level
School Rates of Discipline
Incidents

Coding Methodology

Coding Value

Time Point Collected

Number of Suspensions per 100
Students per School per Year

Rate for middle
school each year

6-8th

Rate for high
school each year

9th-10th

Ratio for middle
school each year

6-8th

Ratio for high
school each year

9th-10th

Percent for
middle school
each year

6-8th

Percent for high
school each year

9th-10th

Percent for
middle school
each year

6-8th

Percent for high
school each year

9th-10th

Percent for
middle school
each year

6-8th

Percent for high
school each year

9th-10th

Ratio of Students with 2+ ODR’s
to Total Number of Students per
School per Year

School Stability Rate

School SES

School Racial/Ethnic
Composition

Percent of Students Present at
October Count Present at End-ofYear Count

Percent of Students Eligible for
Free and Reduced Lunch Schoolwide each Year

Percent of Non-White Students
each year

School Grade

Florida School Letter Grade

A-C=0
D-F=1

Each year per school
6th-10th grade

School Level Intervention

Systematic intervention aimed at
reducing number of off-track
students

N/Y=0/1

Each semester per year
per school 6-10th grade

Data Analysis
Univariate analysis. The majority of data used in this study were categorical and were
non-normally distributed in nature. Typical descriptive statistics such as means, standard
deviations, skew and kurtosis values do not provide meaningful information to allow for data
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inspection for the categorical variables. These statistics were calculated for the continuous
school-level variables.
Bivariate analysis. Chi-square analyses were conducted to determine the significance of
difference between expected and observed relationships among the predictor variables and the
categorical outcome of Off-track Status at the end of 10th grade. This provided information to
determine the degree to which the relationships between predictor variables and the outcome
variable were significant. For those relationships that were significant, this analysis indicated
which variables or levels of variables were related beyond what was expected by chance to the
outcome variable. This information was useful in the construction of the multi-level logistic
regression models, particularly in determining variables that were strongly related, suggesting
that they may be measuring the same thing.
Pearson product-moment correlations and phi coefficients were calculated to determine
the strength of relationships between all variables and Off-track Status and to check for
multicolinearity or the adverse effect on the estimation of regression statistics when independent
variables are highly correlated (Pedhazur, 1997).
Multilevel analyses. The outcome data were dichotomous (on or off-track). Therefore,
multilevel logistic regression was the analysis used to answer the research question. Logistic
regression was utilized because it accommodates the violation of the assumption of normally
distributed error variances that occur with dichotomous data. Other methods of analysis, such as
Ordinary Least Squares (OLS) regression, will not accommodate the violation of this
assumption. The interpretation of logistic regression coefficients is not as straight-forward as
interpreting OLS coefficients. Therefore, the logistic regression coefficients were transformed
into odds ratios that provide information relative to the probability of an event occurrence such
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as probability of off-track status. Due to the data being nested (i.e., students nested in schools),
the assumption of independent observations was violated. Therefore, logistic regressions were
conducted in a multilevel framework. Multilevel modeling allows for the analysis of how
variables at one level relate to variables at another level to determine impact on outcome
measures (Raudenbush & Bryk, 2002). Data for variables entered at higher levels are presumed
to impact variables entered at lower levels. For example, school-level variables such as
demographic features are presumed to impact student-level variables such as achievement levels
or on/off-track status. Multilevel modeling also allows for an increased exploration of variances
within the models. Specifically, multilevel modeling allowed for examination of between school
differences as well as factors that contribute to becoming off-track for graduation (school
factors) and differences within schools (student factors) that contribute to students becoming offtrack for graduation. The intra-class correlation (ICC) was calculated to provide an index of the
degree to which the data were nested. Higher ICCs suggest higher degrees of nesting, which
provides further rationale for the appropriateness of multilevel modeling methods.
Data screening. The data were screened to check that the assumptions for logistic
regression were met. The assumptions are: models were correctly specified and lack of
multicolinearity in independent variables and variables were measured without error. As
previously stated, correlations were conducted among variables to check for multicolinearity.
Model construction. Model construction began with an unconditional model where no
predictor variables were included. This served as the baseline model to which other models were
compared. The unconditional model also allowed for the calculation of the ICC. Following the
unconditional model, random intercepts models were constructed where the intercepts were
allowed to vary. Level 1 variables were entered first in blocks. The first block consisted of
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student background characteristic variables (SES, Language Proficiency, Special
Education/Disability Status and Racial Classification), followed by academic and behavioral
variables (Third Grade Reading, Retention, Middle School GPA and Discipline Incidents, School
Transitions), Off-Track Status followed by selected level 1 variable interactions. Similar to the
level 1 model construction, level 2 variables were entered individually or in blocks. The first
variables entered were school demographic characteristics (School SES and School
Racial/Ethnic Composition), followed by the academic and behavioral variables (School Grade,
School Rates of Discipline Incidents and School Promoting Power and School Stability Rate).
Research Question.
What is the relationship between student level variables (e.g., SES, 3rd grade reading
scores, etc.) and school level variables (e.g., promoting power, school SES, etc.) and Offtrack Status at two time points at each grade level from 6th-10th grade as well as end of
year 10th grade Off- track Status?
A two level logistical regression model with individual and school level independent
variables was used to predict the likelihood Off-track Status as the outcome variable at each time
point in grades 6th-10th as well as end of the year status in 10th grade.
The following base model was used for each time point:
Level 1: Log[pij/(1 - pij)] = ηij = β0 + β1Background2ij + β2AcademicBehav3ij +β3OffTrackij +
β4Interactionsij
Level 2: β0 = γ00 + γ01SchlDemo4j + γ02AcadBeh5j + uoj

2

Background is comprised of the individual background variables: SES, Race/Ethnicity, Language Proficiency and
Disability Status
3
AcademicBeh is comprised of individual school related variables: 3rd Grade Reading, Retention, GPA (Middle school
only), Discipline Incidents and School Transitions
4
SchlDemo is comprised of the school demographic variables: School SES and School Racial/Ethnic Composition
5
AcadBeh is comprised of school-level academic and behavioral variables: Promoting Power (High school only),
Rates of Discipline Incidents, School Grade and School Stability
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Chapter Four
Results

The purpose of this study was to examine student patterns of off-track (for graduation)
status from sixth-grade through the end of 10th grade as determined by a district-implemented
early warning system (EWS). In addition, this study examined factors that were hypothesized to
contribute to students becoming off-track for high school graduation and the earliest time that
those factors demonstrated influence on an Off-track Status. The purpose of this chapter is to
highlight how the research question was answered as well as the corresponding results. This
chapter begins with a description of univariate and bivariate statistics for the predictor and
outcome variables. Next, the methods for multilevel model construction are described followed
by the results of analyses used to answer the research question.
Descriptive Statistics: Univariate
Table 4 provides an overall and per grade-level description of the means and standard
deviations for the continuous school-level variables included in the study. The values in sixth
through eighth-grade represent the average means and standard deviations across all 15 middle
schools at that grade-level and the values presented for 9th-10th represent the means and standard
deviations across 13 high schools at that grade-level. The skewness and kurtosis values were
examined for each of the variables. At every time point both skewness and kurtosis values were
within the acceptable range of -2.0 to +2.0. As indicated in Table 4 overall mean school stability
rate is 98.20% suggesting that 98% of students who were present in the beginning of the year
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were present at the same school at the end of the year. This value ranges from a low of 96.73%
in 10th grade to a high of 99.88 in eighth-grade. School suspensions were at an overall rate of
24.71 per 100 students. This ranged from a low of 21.41 suspensions per 100 students in the 10th
grade to a high of 30.27 in eighth-grade. The overall percent of students eligible school-wide for
free or reduced lunch price was 51.62% and ranged from a low of 47.79% school-wide in the
sixth-grade to a high of 56.60% in the eighth-grade. The overall percent of non-white students
school-wide was 28.06% and ranged from 24.93% in sixth-grade to 31.00% in 10th grade. The
average promoting power for high school was .74, suggesting that 74% of 9th grade students
were promoted to 12th grade four years later. The average promoting power ranged from .70 in
10th grade to .78 in ninth-grade.

Table 4
School-Level Variables Means and Standard Deviations
Predictor
School Stability

Overall
98.2
(1.36)

6th
99.38
(1.73)

7th
98.88
(1.40)

8th
99.15
(1.16)

9th
96.87
(1.38)

10th
96.73
(1.12)

School Suspension Rates

24.71
(12.67)

24.51
(13.21)

25.84
(14.15)

30.27
(17.54)

21.50
(10.31)

21.41
(8.13)

School % Eligible for FRL

51.62
(16.75)

47.79
(16.09)

52.40
(17.26)

56.60
(17.45)

49.08
(15.87)

52.23
(17.08)

School % Non-White

28.06
(11.32)

24.93
(11.53)

25.07
(11.75)

29.67
(11.32)

29.62
(11.15)

31.00
(10.85)

.78
(.10)

.70
(.11)

School Promoting Power

.74
(.11)

Total Student n

4268

4002

4170

4229

4234

3750

Total School n

28

15

15

15

13

13

Note. Number in parentheses is the standard deviation FRL = free or reduced lunch price. Total
Student n is reflective of the number of participants in each grade-level and Total School n is
reflective of the number of schools.
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The percentage of students Off-track at each time point is presented in Table 5. The
percent of students off-track at each time point ranged from a low of 20% at the end of the first
semester of sixth-grade to a high of 38% at the end of the second semester of ninth-grade.

Table 5
Percentage of Students Off-track at Each Time Point

Total
Number of
Participants
(n)

62
71
72
81
82
91
92
101
102
61
4002 4002 4170 4170 4229 4229 4234 4234 3750 3750

Number
Off-Track

786

1273 905

1050 1078 1395 1214 1605 828

1219

%

20%

30%

25%

33%

22%

26%

33%

29%

38%

22%

Note. The subscripts of 1 and 2 represent time point 1 (end of first semester) and time point 2
(end of the year).

Table 6 provides information for those students who had all 10 possible data points for
Off-track Status, along with the percentage of students who were off-track anywhere from zero
times to 10 times. Of the 3,461 students with data at all 10 time points, 36% were never Offtrack, 64% of students were Off-track at least one time and two percent were Off-track at all 10
time points.
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Table 6
Numbers of Students by Off-track Instances
Number of Off-Track Instances
0
1
2
3
4
5
6
7
8
9
10

Number of Off-Track Participants
1247
563
365
261
222
222
194
132
111
77
67

Percent
36%
16%
11%
8%
6%
6%
6%
4%
3%
2%
2%

Note. n=3461 with all 10 data points

Descriptive Statistics: Bivariate
Correlations and phi coefficients (for categorical variables) were examined to determine
the relationships between variables and check for multicolinearity. Table 7 displays the Phi
coefficients for Off-track Status between each time point.
All coefficients were significant at the .001 level. Coefficients ranged from a low of .23
between end of semester one in sixth-grade and end of semester two in 10th grade to a high of .68
between end of semester one in seventh-grade and end of semester two in seventh-grade. As
hypothesized, the relationships between off-track statuses were strongest between a0djacent time
points and diminished as time points became more distal.
The correlations between each predictor and Off-track Status for each time point are
displayed in Table 8. Correlations ranged from weak relationships such as those among race or
ethnicity variables and Off-track Status with the smallest as -.002 (between African American
designation and Off-track Status at end of ninth grade) to moderate relationships such as those
among GPA grades in sixth through eighth and Off-track Status with the largest as -.60. A
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Bonferroni adjustment was applied to control Type 1 error and a corresponding alpha level of
.005 was utilized to determine significance.

Table 7
Phi Coefficients for Off-track Status by Time Point

6(1)

6( 1)

6(2)

7(1)

7(2)

8(1)

8(2)

9(1)

9(2)

10( 1)

10(2)

1.00

.48

.44

.42

.38

.35

.29

.26

.26

.23

n = 4268

n = 4025

n = 4012

n = 4013

n = 4003

n = 4066

n = 4066

n = 3610

n = 3619

1.00

.45

.46

.39

.40

.32

.30

.28

.25

n = 4023

n = 4010

n = 4001

n = 4064

n = 4064

n = 4064

n = 3607

n = 3607

1.00

.68

.43

.41

.34

.29

.30

.24

n = 4161

n = 4117

n = 4099

n = 4150

n = 4150

n = 3692

n = 3692

1.00

.47

.47

.37

.32

.35

.29

n = 4118

n = 4099

n = 4139

n = 4139

n = 3682

n = 3682

1.00

.49

.38

.34

.31

.28

n = 4143

n = 4151

n = 4151

n = 3691

n = 3691

1.00

.40

.38

.35

.34

n = 4140

n = 4140

n = 3685

n = 3685

1.00

.66

.52

.41

n = 4241

n = 3749

n = 3749

1.00

.53

.47

n = 3749

n = 3749

1.00

.59

.
6(2)

7(1)

7(2)

8 (1)

8 (2)

9 (1)

9 (2)

10 (1)

n = 3776
6(1)

6 (2)

7(1)

7(2)

8(1)

8(2)

9(1)

9(2)

10(1)

10(2)

Note. The numbers in parentheses of 1 and 2 represent time point 1 (end of first
semester) and time point 2 (end of the year)
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Table 8
Correlations of Predictor Variables with Off-track Status across Time Points
Variable
Level-One
African American
Hispanic
Asian
Native American
Multiracial
Language
Proficiency
SES Level
Disability
3rd Grade Reading1
K-5 Transitions
6-8 Transitions
9-10 Transitions
GPA Semester 1
GPA Semester 2
Total N Off-Track
Suspensions
Semester1
Suspensions
Semester2
ODRs Semester1
ODRs Semester 2
Level-Two
School Race
School SES
School Stability
School
Suspensions
School Grade
Promoting Power

6(1)
r

6(2)
r

7(1)
r

7(2)
r

8(1)
r

8(2)
r

9(1)
r

9(2)
r

10(1)
R

10(2)
r

.04
-.003
-.07**
.02
-.02

.03
.02
-.07**
.04
-.02

.03
.01
-.06**
.02
-.02

.05**
.04**
-.07**
.04
-.01

-.02
.02
-.06**
.04**
-.03*

.01
.04
-.07**
.01
-.05**

.01
-.003
-.06**
.02
-.02

-.002
.01
-.06**
.01
-.02

.01
.03
-.06**
.03
-.01

.01
.04
-.07**
-.01
-.01

-.004

.04

.03

.02

.03

.03

.02

.02

.03

.02

.21**
.19**

.22**
.18**

.21**
.21**

.24**
.20**

.19**
.19**

.22**
.15**

.21**
.15**

.22**
.12**

.18**
.13**

.19**
.10**

.19**
.11**
.13**

.19**
.09**
.14**

.18**
.07**
.13**

.20**
.10**
.16**

.18**
.09**
.13**

.15**
.13**
.12**

.13**
.08**
.08**
.15**

-.47**
-.55**
NA

-.60**
-.52**
NA

-.57**
-.62**
NA

-.59**
-.51**
NA

-.50**
-.60**
NA

.14**
.06**
.07**
.13**
NA

.13**
.03
.09**
.12**

-.60**
-.52**
NA

.16**
.08**
.10**
.16**
NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA
NA

NA
NA

NA
NA

-.09**
.14**
-.12**
.11

-.12**
.18**
-.12**
.14**

NA
NA

NA
NA

NA

NA
NA

NA

NA
.64**

NA

.17**

.12**

.20**

.14**

NA

NA

.22**

.22**

.21**

.22**

NA
NA

NA
NA

NA
NA

.54**
.31**

.48**
.29**

.25**
.31**

.18**
.28**

-.06**
.16**
-.08**
.11**

-.07**
.18**
-.10**
.15**

-.09**
.17**
-.07**
.13**

-.07**
.18**
-.09**
.14**

-.09**
.17**
-.04
.13**

-.14**
.20**
-.11
.16**

-.07**
.16**
-.16**
.13**

-.06**
.14**
-.15**
.13**

NA
NA

NA
NA

NA
NA

NA
NA

.09**
-.03

.19**
-.04**

.13**
-.10**

.10**
-.10**

Note. **Significant at the .000 level.
1
The variable 3rd Grade Reading was scaled such that higher scores represent lower actual
reading scores on the Florida Comprehensive Achievement Test (e.g. lowest score possible of
Level 1 was dummy coded as a 2, Level 2 was coded as a 1, Levels 3+ were coded as a 0).
NA= variable was not measured at that time point.

Ranges and distributions of the variables were examined to identify any problems in the
data. Any variables that had questionable variable ranges, distributions, or variance were
immediately referred back to the district IT contact to verify accuracy. Once accuracy was
verified by the district IT contact, decisions were made regarding questionable variables. The
59

decision was made to remove the following variables from the study: Retention (K-5), School
Grade from grades six through eight and School-wide Intervention. The variable Retention was
removed from the study due to a small number of students (nine or less per grade-level
Kindergarten through fifth) having been retained. The lack of variability resulted in model nonconvergence at various time points. School Grade was removed from the study sixth through
eighth-grade due to no variability between schools (i.e. all schools earned a grade of C or higher,
and thus all were coded the same). At ninth and tenth grade, there was variability between
schools, but the inclusion of the variable resulted in model non-convergence for all time points
except time point two in ninth-grade. Relative to School-wide Intervention, district
administrators agreed that 25 of 28 schools would be coded as having no systematic school-wide
interventions. Nevertheless, the researcher attempted to collect information from the identified
three schools. Anecdotally, it appears that many of the supports listed by two of the three
schools that responded would likely be available in most typical middle and high schools (e.g.,
counseling groups, credit recovery, etc.). Given that the researcher was not able to solicit
information directly from all schools, and that the requested information was from as long as six
years ago and relied upon school staff self-report it was determined that the variable would not
be further analyzed due to incomplete data and questionable data quality.
Relationships between variables were examined through correlation coefficients
to determine those variables that were highly related, thus causing multicolinearity. The variable
of the ratio of students with two or more ODRs to the total population in a given school was
found to have a correlation of .87 with School Suspension Rates per 100 students and resulted in
model non-convergence at a few time points. Therefore, the variable of ratio of students with
two or more ODRs was removed from the study due to multicolinearity. Suspension Rates were
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retained over the ODR Ratio due to suspensions being a commonly accessible metric at the
district level for longitudinal research as well as the requirement of districts to report suspension
rates to the Florida Department of Education, which is not the case for ODRs In addition, the
correlations between GPA first semester to GPA second semester across grade-levels was .85 or
higher and thus only GPA second semester was included in models predicting end of the year
10th grade Off-track status. For consistency the variables at the high school level that were
measured each semester, ODRs and Suspensions, only the second semester ODRs and
Suspensions were included in models predicting end of the year 10th grade Off-track status.
Multi-Level Analyses
Model construction. HLM 7 (Raudenbush, Bryk, & Congdon, 2010) was the statistical
package used to answer the research question. Hierarchical Generalized Linear Models (HGLM)
were constructed with Bernoulli distribution for the binary outcome variable using the Penalized
Quasi-Likelihood estimation method. HGLMs transform the binary variables using a logit link
function to linear relationships that allow for estimation of the log odds of a given outcome,
which can range from negative infinity to positive infinity (Snijders & Bosker, 1999). HLM uses
listwise deletion at the individual-level. Of the individual-level predictors, only Third-grade
Reading and Number of K-5 Transitions were missing more than 10% of data across gradelevels. Third-grade Reading had 27-30% missing data across grade-levels and K-5 Transitions
had 16-20% missing data across grade-levels. There were no detectable patterns to the missing
data.
The intraclass correlation coefficient (ICC) was calculated using the modified ICC
formula suggested by Snijders and Boskers (1999) for binary dependent variables of ρI = τ00 /(τ00
2
+ π /3)

for each time point for the unconditional model. The ICC provides an index of the degree
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to which the data are nested, which violates the assumption of independence necessary for
single-level models. The higher the ICC, the higher the degree of nesting suggesting that multilevel modeling is an appropriate statistical analysis method.
An exploratory approach to model construction was utilized, where predictors were
entered in blocks beginning with level-1 or individual-level predictors and ending with level-2 or
school-level predictors to see how model parameters changed with the addition of each new
block of predictors.
Research Question
What is the relationship between student level variables (e.g., SES, 3rd grade reading
scores, etc.) and school level variables (e.g., promoting power, school SES, etc.) and Off-track
Status at two time points at each grade level from 6th-10th grade as well as end of year 10th grade
Off- track Status?
Level-1 model. Two-level models were explored to determine the extent to which the
specified individual student and school-level variables predicted Off-track Status at each time
point as well as at the end of year in 10th grade. Results of the final models for each time point
can be found in Tables 9-11. First, for every time point, the unconditional model was estimated
and the ICC was calculated to ensure that multilevel modeling (MLM) was an appropriate
analysis methodology. The ICC’s ranged from .04 at time point two in 10th grade to .08 at time
point two in ninth grade. Researchers suggest that MLM be utilized when ICCs are greater than
0 (O’Connell & McCoach, 2008). Next, the level-1 background block of variables was added to
the unconditional model and the intercepts and slopes were allowed to vary. The level-1
background block included:
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•

Language Proficiency: The current or historical (K-10th) designation as an English
Language Learner (0 = no, 1 = yes);

•

Disability Status: The current or historical (K-10th) designation as a student eligible for:
special education (0 = no, 1 = yes) and or 504 plan (0 = no, 1 = yes);

•

SES Level: The current or historical designation as a student eligible for free or reduced
lunch (0 = no, 1 = yes);

•

Racial/Ethnic Classification: The designation as one of six categories, White, Black,
Hispanic, Asian, Native American and Multiracial as determined by parent reports on
school enrollment forms K-10th. Dummy variables were created to represent the
racial/ethnic classification (White 0 = no, 1 = yes; Black 0 = no, 1 = yes; Hispanic 0 = no,
1 = yes; Asian 0 = no, 1 = yes; Native American 0 = no, 1 = yes; Multi-Racial 0 = no, 1 =
yes).

The level-1 student academic and behavioral variables were entered next, which included:
•

Middle School GPA: The conversion of student semester grades, in grades sixth through
eighth, for each course, into a non-cumulative (calculated only for each year instead of
across years as is done for high school) GPA based on five-point scale (0-4.0 where an A
= 4.0, B = 3.0, C = 2.0, D = 1.0, F = 0.0). When predicting end of 10th grade status, only
GPA from second semester of each respective grade level was included (e.g., when
predicting end of 10th grade status from sixth-grade data only GPA from second semester
was included in the model);

•

Discipline Incidents: The number of office discipline referrals (ODRs) per semester and
the number of suspensions per semester in high school. When predicting end of 10th
grade status, only ODRs and Suspensions from second semester of each respective grade
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level were included (e.g., when predicting end of 10th grade status from ninth grade data
only ODRs and Suspensions from second semester were included in the model);
•

School Transitions: The total number of times the student has changed schools for
reasons other than school promotion or district changes such as opening of a new school
that alters attendance zones at elementary, middle and high school (K-5th total number;
6th-8th total number; 9th-10th total number);

•

Third Grade Reading: The third grade reading score is determined by the students’ score
(level 1-5) on the Florida Comprehensive Assessment Test (FCAT). Higher scores on the
FCAT indicate higher levels of achievement. The variable of third grade reading was
categorized in one of three ways: those students who scored at a level one, those who
scored at a level two or those who score at a level three and above on the FCAT reading
section during their third grade year (0 = Level 3+; 1 = Level 2; 2 = Level 1).

The next variable entered was the previous time point Off-track status:
•

Off–track Status: Determined according to the EWS Level 3 definition noted in the
Methods section and collected at two points in time each year the student was enrolled in
school from 6th-10th grade. The immediately preceding time point status was utilized (0 =
on-track, 1= off-track). The only exception was first semester of sixth grade which did
not have a preceding time point status available;

•

Total Number of Off-track Statuses: This variable was included only for time point two
in 10th grade and represented the total number of off-track time points.

Finally, the following interactions suggested in the literature (Balfanz, Byrnes, & Fox, 2012;
Hernandez, 2011; Rumberger & Larson, 1998; Stearns & Glennie, 2006) as being significant
among level-1 predictors were explored:
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•

Third-Grade Reading * SES Level;

•

School Transitions (K-5, 6-8, 9-10) * SES Level;

•

Discipline Incidents (total ODRs and total Suspensions per semester) * SES Level;

•

Racial/Ethnic Classification (each category) * Discipline Incidents (total ODRs and total
Suspensions per semester).
Level-2 model. Similar to the exploratory method used to construct the level-

1 models for each time point, level-2 predictors were also added in blocks to monitor parameter
changes with the addition of each block. The first block entered was the school demographics
that included:
•

School SES: The school SES level is determined by the State of Florida and is the
percent of students eligible for free and reduced lunch school-wide. The School SES
level was calculated each year (07/08-09/10) in each middle school and each year in
each high school (10/1-11/12);

•

School Racial/Ethnic Composition: The percentage of non-white students school-wide is
provided for each school each year by the Florida Department of Education. The
percentage of racially and ethnically non-white students was calculated each year
(07/08-09/10) in each middle school and each year in each high school (10/11-11/12).

The school demographic block was followed by academic and behavioral variables that included:
•

High School Promoting Power: The ratio of the number of seniors in a high school to the
number of freshman three years earlier. Two high schools were opened during the time
of the study and the average district promoting power was used for those schools as well
as for the two schools that lost ninth grade students due to the opening of the new
schools;
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•

School Stability Rates: The percentage of students from the Florida Department of
Education October membership count who were still present in the second semester endof-year count (07/08-11/12 school years);

•

School Grade: The school grade is determined each year by the Florida Department of
Education. For the purpose of this study, school grade was broken into two categories of
schools earning grades of A-C or those earning grades of D-F (0 = A-C; 1 = D-F);

•

School Rates of Discipline Incidents: The suspension rates per 100 students each year
(07/08-09/10) in each middle school and each year in each high school (10/11-11/12).

The following full model was tested for predicting off-track status for each grade-level time
point 6th-8th and time point 2 for 10th grade:
ηij = γ00 + γ01(School Stabilityj) + γ02(School Suspension Ratesj) + γ03(School SES)j
+ γ04(School Racial/Ethnic Compositionj)
+ γ10(African Americanij) + γ20(Hispanicij) + γ30(Asianij) + γ40(Native
Americanij) + γ50(MultiRacialij) + γ60(ELLij) + γ70(Disability Statusij)
+ γ80(3rd Grade Readingij) + γ90(SES Levelij) + γ100(K-5 Transitionsij)
+ γ110(6-8 Transitionsij) + γ120(GPAij) + γ130(Off-track Statusij)* + γ140(3rd Grade Reading *
SES Levelij) + γ150(K-5 Transitions * SES Levelij)
+ γ160(6-8 Transitions * SES Levelij) + u0j
The following full model was tested for predicting each time point Off-track Status 9th-10th and
time point 2 of 10th grade:

ηij = γ00 + γ01(School Stabilityj) + γ02(School Suspension Ratesj) + γ03(School
SES)j + γ04(School Racial/Ethnic Compositionj) + γ05(Promoting Powerj ) +

*Off-track status and Total Number of Off-track statuses were included in final model for time point 2 of 10th grade.
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γ06(School Grade j)* + γ10(African Americanij) + γ20(Hispanicij) + γ30(Asianij)
+ γ40(Native Americanij) + γ50(MultiRacialij) + γ60(ELLij) + γ70(Disability Statusij)
+ γ80(3rd Grade Readingij) + γ90(SES Levelij) + γ100(K-5 Transitionsij)
+ γ110(6-8 Transitionsij) + γ120(9-10 Transitionsij) + γ130(Off-track Statusij)**
+ γ140(ODRsij) + γ150(Suspensionsij) + γ160(ODR * African Americanij)***
+ γ170(Suspensions * African Americanij) + γ180(Suspensions * Hispanicij)
+ γ190(ODRs * Hispanicij) + γ200(Suspensions * Multi-Racialij) + γ210(ODRs *
Multi-Racialij) + γ220(3rd Grade Reading * SES Levelij) + γ230(K-5 Transitions *
SES Levelij) + γ240(6-8 Transitions * SES Levelij) + γ250(9-10 Transitions * SES
Levelij) + γ260(3rd Grade Reading * SES Levelij) + γ270(SES Level * ODRsij)
+ γ280(SES Level * Suspensionsij) + u0j6
In these equations ηij is the log-odds of being Off-track for student i in school j; γ00 is the average
log-odds of being Off-track across level-2 units; γ01. . .γ06 are school-level effects and γ10. . .γ280
are individual-level effects across schools.

*School Grade was included only for time point 2 of ninth grade due to model non-convergence at the other 9-10 time points and lack of
variability in all 6-8 time points. **Off-track status and Total Number of Off-track statuses were included in final model for time point 2 of 10th
grade. ***ODRs and Suspensions were looked at for all racial/ethnic categories but the inclusion of Asian and Native American discipline
interactions resulted in model non-convergence for each time point.
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Table 9
Sixth through Eighth-Grade Time Points Parameter Estimates
Variable
Intercept
Level-One
African
American
Hispanic
Asian
Native
American
Multiracial

Language
Proficiency
Level
SES
Level
Disability
3rd Grade
Reading1
K-5
Transitions
6-8
Transitions
GPA1

6(1)
β
14.40
(9.49)

Exp(β)

-.28
(.34)
-.53*
(.24)
-1.87
(1.05)
.73
(1.15)
-.60
(.39)

.76
(.39,1.46)
.59
(.37, .95)
.15
(.02,1.21)
2.07
(.22,19.70)
.55
(.26, 1.17)

.12
(.31)

Exp(β)

7(2)
β
6.49
(6.80)

Exp(β)

8(1)
β
2.12
(8.96)

Exp(β)

8(2)
β
Exp(β)
7.57
(10.64)

1.81
(.87,3.77)
2.24
(1.38,3.63)
.66
(.13, 3.39)
.83
(.03,25.93)
.90
(.40, 2.04)

-.38
(.34)
-.23
(.21)
-.11
(.57)
3.55**
(1.20)
-.43
(.34)

.68
-.19
(.35, 1.34) (.32)
.80
.07
(.53, 1.21) (.19)
.90
-.19
(.29, 2.75) (.53)
34.73
-1.20
(3.33, 362.39)(1.05)
.65
-1.24**
(.34, 1.27) (.37)

.83
(.44, 1.55)
1.07
(.73, 1.56)
.83
(.29, 2.36)
.30
(.04, 2.34)
.29
(.14, .60)

1.12
.11
(.61, 2.07) (.25)

1.12
.04
(.69, 1.83) (.29)

1.04
-.78*
(.59, 1.83) (.34)

.46
(.24, .89)

.24
(.28)

1.27
-.002
(.74, 2.18) (.26)

1.00
(.60, 1.67)

.54**
(.17)
.12
(.15)

1.72
.05
(1.24, 2.40) (.14)
1.11
-.02
(.82,1.50) (.14)

1.06
(.81, 1.38)
.98
(.75, 1.29)

.35*
(.16)
.21
(.15)

1.42
-.13
(1.03, 1.95) (.19)
1.23
.21
(.91, 1.67) (.18)

1.14
(.78, 1.66)
1.23
(.86, 1.75)

.08
(.15)
.19
(.15)

1.08
(.81, 1.46)
1.21
(.91, 1.61)

.18
(.14)
-.03
(.15)

1.20
(.92, 1.58)
.98
(.73, 1.29)

-.19
(.15)
.30
(.24)
.13
(.31)
-2.07**
(.09)

.83
(.62,1.11)
1.35
(.85,2.15)
1.14
(.62, 2.10)
.13
(.11,.15)

.92
(.73, 1.16)
.99
(.68, 1.44)
.91
(.52, 1.59)

-.23
(.14)
.07
(.21)
.44
(.30)
-2.06**
(.09)

.80
(.60, 1.05)
1.07
(.71, 1.64)
1.55
(.87, 2.76)
.13
(.11, .15)

.73
(.53, 1.01)
.59
(.33, 1.06)
1.13
(.60, 2.13)

-.15
(.13)
.08
(.21)
.51
(.35)
-1.92**
(.09)

0.986
(.67, 1.11)
1.09
(.72, 1.63)
1.66
(0.85,3.2)
.15
(.12, .17)

-.19
(.12)
.45*
(.20)
-.07
(.29)

.82
(.65, 1.05)
1.60
(1.09, 2.34)
.93
(.53, 1.65)

NA

-.09
(.12)
-.01
(.19)
-.09
(.29)

-.32
(.17)
-.52
(.30)
.12
(.32)

-1.27** .28
(.08)
(.24, .33)

-1.67** .19
(.10)
(.15, .23)

-1.55** .21
(.08)
(.18, .25)

1.71** 5.51
(.13)
(4.23, 7.18)

3.09** 21.88
(.15)
(16.20,29.54)

1.33**
(.12)

3.76
(2.95, 4.80)

Off-Track2
3rd Reading*
SES Level
K-5
Transitions*
SES Level
6-8
Transitions*
SES Level

7(1)
β
5.33
(6.24)

.78
.59
(.40, 1.53) (.37)
.71
.81**
(.46,1.11) (.25)
.45
-.41
(.11, 1.93) (.83)
1.24
-.18
(.12, 13.35) (1.76)
.66
-.11
(.32, 1.38) (.42)

NA

-.06
(.31)
-.01
(.19)
-.27
(.50)
1.79
(1.19)
-.30
(.31)

Exp(β)

.95
-.25
(.51,1.74) (.34)
.99
-.34
(.68, 1.44) (.22)
.76
-.79
(.29, 2.02) (.74)
5.99
.21
(.58, 61.93) (1.21)
.74
-.42
(.40, 1.37) (.37)

GPA2

Off-Track1

6(2)
β
6.16
(7.58)

.05
(.16)
-.03
(.24)

1.05
(.77,1.44)
.97
(.60, 1.55)

.21
(.19)
.96 **
(.32)

-.03
(.13)

.97
(.75, 1.26)

1.24
(.86, 1.79)
2.62
(1.38, 4.94)

.17
(.15)
.11
(.23)

1.19
(.89,1.59)
1.12
(.71,1.77)

.05
(.14)
-.07
(.23)

1.05
(.80,1.40)
.93
(.60, 1.45)

1.09
(.79, 1.51)
.97
(.58, 1.63)

-.12
(.36)

.88
.12
(.43, 1.80) (.34)

1.12
-.11
(.58, 2.17) (.36)

.90
.22
(.45, 1.80) (.40)

1.24
(.57, 2.71)

-.36
(.39)

.70
.04
(.32, 1.50) (.35)

1.04
(.53, 2.04)

.99
(.96, 1.02)
1.01
(.99, 1.04)
.90
(.74, 1.11)
.98
(.95, 1.01)

.98
-.002
(.96, 1.00) (.01)
1.02
.01
(1.00, 1.04) (.01)
.96
-.01
(.82, 1.14) (.06)
.98
-.01
(.96, 1.01) (.01)

1.00
-.005
(.98, 1.02) (.01)
1.02
.01
(1.00, 1.03) (.01)
.99
-.05
(.86, 1.13) (.07)
.99
.005
(.97, 1.01) (.01)

1.00
(.98, 1.01)
1.01
(1.00, 1.03)
.95
(.82, 1.11)
1.00
(.99, 1.03)

-.004
(.01)
.01
(.01)
.02
(.09)
.002
(.01)

1.00
.002
(.98, 1.01) (.01)
1.01
.01
(1.00, 1.00) (.01)
1.02
-.05
(.84, 1.23) (.10)
1.00
-.001
(.99, 1.02) (.01)

1.00
(.98, 1.02)
1.01
(.99, 1.03)
.95
(.75, 1.20)
1.00
(.98, 1.02)

-.02
(.01)
.02
(.01)
-.04
(.07)
-.02
(.01)

1.10
(.84, 1.45)
1.24
(.80, 1.90)

.90
(.70, 1.17)

.09
(.16)
-.03
(.26)

Level-Two
School Race -.01
(.01)
School SES .01
(.01)
School
-.10
Stability
(.09)
School
-.02
Suspensions (.01)

.10
(.14)
.21
(.22)

-.10
(.13)
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Table 9—continued
Sixth through Eighth-Grade Time Points Parameter Estimates
Variable
Variance
ICC Null
Model

6(1)
β
.11
.06

Exp(β)

6(2)
β
.07
.06

Exp(β)

7(1)
β
.03
.06

Exp(β)

7(2)
β
.03
.06

Exp(β)

8(1)
β
.04
.05

Exp(β)

8(2)
β
.07
.05

Exp(β)

Note. * Significant at .05. **Significant at .01. 1 The variable 3rd Grade Reading was scaled such
that higher scores represent lower actual reading scores on the Florida Comprehensive
Achievement Test (e.g. lowest score possible of Level 1 was dummy coded as a 2, Level 2 was
coded as a 1, Levels 3+ were coded as a 0).

Table 10
Ninth through 10th-Grade Time Points Parameter Estimates
Variable
Intercept
Level-One
African American
Hispanic
Asian
Native American
Multiracial

Language Proficiency
SES Level
Disability
3rd Grade Reading1
K-5 Transitions
6-8 Transitions
9-10 Transitions

9(1)
β
-5.57
(7.31)

Exp(β)

10(1)
β
1.81
(11.92)

Exp(β)

Exp(β)

10(2)
β
-1.87
(14.53)

Exp(β)

-.05
(.39)
-.35
(.22)
-.91
(.61)
1.98
(1.22)
.32
(.30)

.95
(.44, 2.02)
.71
(.46, 1.09)
.40
(.12, 1.34)
7.21
(.66, 78.37)
1.38
(.76, 2.51)

-.28
(.37)
.26
(.20)
-.33
(.62)
.82
(1.49)
.11
(.35)

.76
(.36, 1.57)
1.29
(.88, 1.91)
.72
(.21, 2.44)
2.28
(.12, 42.04)
1.11
(.56, 2.20)

-.23
(.38)
.15
(.22)
-.57
(.67)
2.37
(1.42)
.007
(.37)

.79
(.38, 1.65)
1.17
(.75, 1.80)
.57
(.15, 2.13)
10.64
(.66, 171.66)
1.01
(.49, 2.07)

-.62
(.39)
.44*
(.21)
-.10
(.53)
-2.12
(1.44)
-.06
(.34)

.54
(.25, 1.16)
1.55
(1.03, 2.35)
.90
(.32, 2.55)
.12
(.01, 2.03)
.94
(.48, 1.85)

.13
(.28)
.54**
(.15)
.24
(.18)

1.14
(.67, 1.97)
1.72
(1.29, 2.30)
1.27
(.95, 1.69)

.23
(.27)
.26
(.15)
-.14
(.16)

1.26
(.74, 2.13)
11.30
(.98, 1.73)
.87
(.64, 1.18)

-.15
(.29)
.34*
(.16)
.29
(.16)

.86
(.49, 1.50)
1.41
(1.03, 1.93)
1.34
(.98, 1.84)

-.36
(.30)
.13
(.16)
-.17
(.17)

.70
(.39, 1.62)
1.14
(.84, 1.55)
.84
(.61, 1.18)

.17
(.13)
.31
(.20)
-.32
(.38)
.25
(.38)

1.19
(.92, 1.53)
1.36
(.93, 1.99)
.73
(.34, 1.54)
1.28
(.61, 2.70)

-.14
(.13)
.22
(.19)
.20
(.29)
.68
(.39)

.87
(.67, 1.13)
1.24
(.85, 1.82)
1.22
(.69, 2.15)
1.98
(.93, 4.23)

.41**
(.14)
.03
(.21)
-.09
(.51)
.06
(.56)

1.50
(1.15, 1.97)
1.03
(.68, 1.56)
.91
(.34, 2.47)
1.06
(.35, 3.18)

-.06
(.14)
.05
(.20)
.27
(.52)
.47
(.47)

.94
(.71, 1.25)
1.05
(.70, 1.57)
1.31
(.48, 3.62)
1.59
(.63, 4.03)

3.40**
(.14)

29.84
(22.69, 39.25)

1.58**
(.17)

4.87
(3.50, 6.78)

.48**
(.03)

1.62
(1.53, 1.73)

Off-Track1
Off-Track2

9(2)
β
3.49
(10.49)

1.34**
(.12)

3.81
(3.04, 4.79)

2.76**
(.14)

Total N Off-Track
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15.84
(11.97, 20.97)

Table 10—continued
Ninth through 10th-Grade Time Points Parameter Estimates
Variable
Suspensions 1

9(1)
β
1.02*
(.43)

9(2)
Exp(β)
2.77
(1.18, 6.49)

Suspensions2
ODR1

1.24*
*
(.10)

K-5 Transitions* SES
Level
6-8 Transitions* SES
Level
9-10 Transitions*SES
Level
SES Level*ODR1

-.16
(.15)
-.33
(.22)
.66
(.43)
-.10
(.43)
-.29*
(.12)

.85
(.64, 1.14)
.72
(.47, 1.11)
1.93
(.83,, 4.47)
.90
(.39, 2.10)
.74
(.59, .94)

SES Level*ODR2
SES Level*Suspensions1

-.70
(.47)

.53
(.63)

ODR1* Hispanic

.03
(.17)

.22*
(.09)
.14**
(.05)
.17
(.16)
.02
(.23)
-.21
(.36)
.14
(.45)

1.15
(1.04, 1.28)
1.18
(.87, 1.60)
1.02
(.65, 1.60)
.81
(.41, 1.64)
1.15
(.47, 2.78)

-.11
(.06)

.90
(.79, 1.00)

.54
(.89)

.50
(1.25)

1.63
(1.45)

.01
(.10)

.67
(.40)

ODR2*African American

-.15
(.09)
-.08
(.10)

-.14
(.31)

.09
(.17)

1.09
(.79, 1.52)
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1.45
(.63, 3.34)

.19**
(.07)
.02
(.17)
-.29
(.25)
-.39
(.56)
-.43
(.55)

1.20
(1.05, 1.39)
1.02
(.74, 1.43)
.75
(.46, 1.21)
.68
(.23, 2.03)
.65
(.22, 1.94)

-.08
(.09)

.92
(.78, 1.09)

-.63
(.52)

.53
(.19, 1.49)

-1.27
(.49)

.28
(.11, .73)

-.77
(.68)

.46
(.12, 1.74)

1.29
(1.07)

3.65
(.45, 29.56)

.22
(.10)

1.25
(1.04. 1.51)

.04
(.09)

1.04
(.88, 1.23)

1.30
(1.07)

3.65
(.45, 29.56)

.1.71
(.30, 9.87)

-

1.01
(.83, 1.24)

.86
(.72, 1.02)

.92
(.76, 1.13)

.87
(.47, 1.60)

.37
(.42)

.76
(.21, 2.78)

1.04
(.87, 1.24)

1.96
(.88, 4.33)

Exp(β)

.53
(.17, 1.66)

5.09
(.30, 87.03)

.74
(.59, .94)
.04
(.09)

.71
(.52, .98)
1.00
(.62, 1.61)
.85
(.29, 2.52)
1.53
(.46, 5.09)
.96
(.79, 1.16)

5.66
(.49, 65.14)

1.65
(.14, 19.03)

β

1.25
(1.05, 1.49)

.65
(.18, 2.44)

2.69
(.53, 13.76)
1.73
(1.25)

Exp(β)
2.06
(.78, 5.46)

1.31
(.50, 3.44)
-.27
(.66)

-.42
(.65)
.99
(.83)

-.34*
(.16)
-.004
(.25)
-.16
(.55)
.42
(.61)
-.04
(.10)

-.64
(.58)

1.71
(.50, 5.86)

ODR2* Hispanic

ODR2*Multi-racial

1.59
(.75, 3.39)

.27
(.49)

Suspensions1*
Hispanic
Suspensions2*
Hispanic
Suspensions1*
African American
Suspensions2*
African American
Suspensions1*
Multi-racial
Suspensions2*
Multi-racial

ODR1*Multi-racial

.46
(.39)

β
.72
(.50)

.50
(.20, 1.25)

SES Level*Suspenions2

ODR1*African American

10(2)
Exp(β)

3.44
(2.85, 4.17)

ODR2
3rd Reading*SES Level

10(1)
β

-

Table 10—continued
Ninth through 10th-Grade Time Points Parameter Estimates
Variable
Level-Two
School Race
School SES Level
School Stability
School Suspensions

9(1)
β

9(2)
Exp(β)

10(1)
β

10(2)
Exp(β)

-.01
(.01)
.004
(.01)
.02
(.08)
.003
(.02)

.99
(.97, 1.02)
1.00
(.98, 1.03)
1.02
(.86, 1.23)
1.00
(.97, 1.04)

.45
(1.28)

1.56
(.08, 32.47)

-.02
(.01)
-.01
(.01)
-.05
(.11)
.01
(.02)
1.26*
(.49)
-.66
(1.46)

.98
(.96, 1.01)
.99
(.97, 1.02)
.96
(.73, 1.25)
1.01
(.97, 1.06)
3.52
(1.06, 11.65)
.52
(.02, 18.27)

School Grade
Promoting
Power
Variance
ICC Null Model

.06
.06

.08
.08

β

Exp(β)

β

Exp(β)

-.003
(.01)
.01
(.01)
-.05
(.12)
-.02
(.02)

1.00
(.94, 1.02)
1.01
(.99, 1.04)
.95
(.71, 1.27)
.98
(.93, 1.03)

-.001
(.01)
-.01
(.01)
-.003
(.15)
.02
(.02)

1.00
(.97, 1.03)
1.00
(.96, 1.02)
1.00
(.70, 1.42)
1.02
(.96, 1.08)

-.44
(1.00)

.65
(.06, 6.88)

-.52
(1.22)

.59
(.03, 10.67)

.04
.05

.03
.04

Note. * Significant at .05 **Significant at .01. 1 The variable 3rd Grade Reading was scaled such
that higher scores represent lower actual reading scores on the Florida Comprehensive
Achievement Test (e.g. lowest score possible of Level 1 was dummy coded as a 2, Level 2 was
coded as a 1, Levels 3+ were coded as a 0).

Table 11
End of 10th-Grade Off-track Status from Grade-Level Time Points Parameter Estimates
Variable
Intercept
Level-One
African American
Hispanic
Asian
Native American
Multi-racial

Language Proficiency
SES Level
Disability
3rd Grade Reading1
K-5 Transitions
6-8Transitions

10(2) 6th
β
Exp(β)
-7.45
(8.91)

10(2) 7th
β
Exp(β)
3.65
(6.88)

10(2) 8th
β
Exp(β)
-9.53
(9.96)

10(2) 9th
β
Exp(β)
8.91
(7.88)

-.55
(.29)
.40*
(.17)
-.54
(.44)
-.06
(1.09)
-.19
(.28)

.58
(.33, 1.03)
1.49
(1.08,2.07)
.58
(.25,1.38)
.94
(.11,7.95)
.82
(.48-1.41)

-.38
(.30)
.38*
(.17)
-.65
(.48)
.16
(1.15)
-.23
(.28)

.69
(.38, 1.23)
1.47
(1.04,2.06)
.52
(.20,1.34)
1.18
(.12,11.14)
.79
(.46,1.39)

-.18
(.30)
.41*
(.18)
-.43
(.48)
.41
(1.08)
.01
(.28)

.83
(.46, 1.51)
1.50
(1.06,2.12)
.65
(.26, 1.66)
1.50
(.18, 12.51)
1.01
(.58, 1.73)

-.34
(.33)
.52**
(.19)
-.37
(.46)
-.27
(1.06)
-.30
(.32)

.71
(.38, 1.35)
1.67
(1.16, 2.42)
.69
(.28, 1.72)
.76
(.10, 6.12)
.74
(.40, 1.38)

-.09
(.23)
.45**
(.12)
-.01
(.13)

.91
(.58, 1.42)
1.57
(1.23,2.01)
.99
(.76,1.28)

-.07
(.23)
.36**
(.13)
-.06
(.14)

.93
(.59, 1.47)
1.43
(1.11,1.83)
.94
(.72,1.23)

-.15
(.24)
.41**
(.13)
-.02
(.14)

.86
(.54, 1.39)
1.51
(1.17,1.94)
.98
(.75,1.29)

-.32
(.25)
.40**
(.14)
.18
(.14)

.73
(.44, 1.19)
1.49
(1.14, 1.95)
1.20
(.91, 1.59)

.03
(.11)
.16
(.17)
.18
(.42)

1.03
(.83, 1.28)
1.18
(.85,1.63)
1.20
(.52, 2.74)

.03
(.11)
.06
(.17)
.43
(.41)

1.03
(.83, 1.28)
1.06
(.76,1.48)
1.54
(.69, 3.46)

.07
(.11)
.08
(.18)
.14
(.42)

1.07
(.86, 1.34)
1.09
(.77, 1.54)
1.15
(.51, 2.62)

.14
(.12)
.03
(.18)
.43
(.40)

1.15
(.91, 1.45)
1.03
(.72, 1.45)
1.53
(.70, 3.35)
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Table 11—continued
End of 10th-Grade Off-track Status from Grade-Level Time Points Parameter Estimates
Variable
β

10(2) 6th
Exp(β)

9-10Transitions

β

10(2) 7th
Exp(β)

10(2) 8th
β

Exp(β)

NA

NA

NA

NA

NA

β
.57
(.41)

NA

10(2) 9th
Exp(β)
1.77
(.80, 3.93)

GPA2

-.71**
(.08)

.49
(.42, .57)

-.88**
(.08)

.41
(.36, .48)

-.78**
(.07)

.46
(.40, .53)

NA

NA

Off-Track1

.18
(.14)
.40**
(.12)

1.20
(.91, 1.58)
1.48
(1.18,1.87)

.22
(.15)
.24
(.16)

1.25
(.92, 1.69)
1.28
(.94, 1.73)

.40**
(.13)
.67**
(.12)

1.49
(1.16,1.91)
1.95
(1.54,2.47)

.94**
(.13)
1.47**
(.12)

2.55
(1.97, 3.30)
4.33
(3.41, 5.51)

Suspensions2

NA

NA

NA

NA

NA

NA

ODR2

NA

NA

NA

NA

NA

NA

3rd Reading*SES Level

-.06
(.13)
-.23
(.20)
-.15
(.46)

.94
(.73, 1.21)
.79
(.54, 1.17)
.86
(.35, 2.11)

-.04
(.13)
-.04
(.20)
-.45
(.45)

.96
(.74, 1.24)
.96
(.65, 1.43)
.64
(.27, 1.55)

-.05
(.13)
-.14
(.21)
-.10
(.46)

1.95
(.74, 1.24)
1.87
(.58, 1.31)
.90
(.37, 2.22)

NA

NA

NA

NA

NA

NA

-.41
(.34)
.10*
(.05)
-.09
(.14)
-.18
(.21)
-.41
(.44)
-.03
(.48)

.66
(.34, 1.30)
1.11
(1.01, 1.22)
.91
(.70, 1.20)
.84
(.56, 1.27)
.66
(.28, 1.59)
.97
(.38, 2.48)

SES Level*ODR2

NA

NA

NA

NA

NA

NA

ODR2* Hispanic

NA

NA

NA

NA

NA

NA

ODR2*African
American
Suspensions2*
African American
Suspensions2*MultiRacial
ODR2*Multi-racial

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

-.10
(.06)
.22*
(.10)
.04
(.09)
-.77
(.68)
1.30
(1.07)
-.03
(.08)

.90
(.81, 1.01)
1.25
(1.04, 1.51)
1.04
(.88, 1.23)
.46
(.12, 1.74)
3.65
(.45, 29.56)
.97
(.84, 1.13)

.00
(.01)
.01
(.01)
.08
(.09)
.01
(.01)

1.00
(.98, 1.03)
1.01
(.99, 1.04)
1.08
(.89, 1.31)
1.01
(.98, 1.04)

-.01
(.01)
.01
(.01)
-.02
(.07)
-.01
(.01)

.99
(.97, 1.01)
1.01
(1.00,1.03)
.98
(.84, 1.14)
.99
(.97, 1.01)

-.01
(.01)
.02
(.01)
.10
(.10)
-.01
(.01)

.99
(.98, 1.01)
1.02
(1.00,1.04)
1.11
(.89, 1.37)
.99
(.98, 1.01)

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

-.01
(.01)
-.01
(.01)
-.12
(.08)
.02
(.01)
-.29
(.36)
.85
(1.09)
.03
.04

.99
(.97, 1.01)
.99
(.97, 1.01)
.89
(.72, 1.09)
1.02
(.99, 1.06)
.75
(.31, 1.83)
2.35
(.16, 33.81)

Off-Track2

K-5 Transitions*
SES Level
6-8 Transitions*
SES Level
9-10 Transition*SES
Level

Level-Two
School Race
School SES Level
School
Stability
School
Suspensions
School Grade
Promoting
Power
Variance
ICC Null Model

NA
NA
.12
.04

NA

.08
.04

.08
.04

Note. * Significant at .05 **Significant at .01. 1 The variable 3rd Grade Reading was scaled such
that higher scores represent lower actual reading scores on the Florida Comprehensive
Achievement Test (e.g. lowest score possible of Level 1 was dummy coded as a 2, Level 2 was
coded as a 1, Levels 3+ were coded as a 0). NA= variable was not measured at that time point.
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Sixth-grade time point 1. In the final model, none of the school-level predictors were
significant. Two-way level-1 interactions were explored and were found not significant,
therefore a main effects model was analyzed. The reported βj are on the logit scale which ranges
from negative infinity to positive infinity with positive numbers indicating greater likelihood of
being off track. The odds ratios greater than 1.0 correspond to a positive logit, odds ratios less
than 1.0 correspond to a negative logit or a decreased likelihood of being off-track. The
racial/ethnic classification of Hispanic (β2 = -.53, odds ratio = .59, t = 2.19, p = .03), SES Level
(β9 = .54, odds ratio = 1.72, t = 3.22, p = .001) and first semester GPA (β12 = -2.07, odds ratio =
.13, t = -21.83, p <.001) were significant predictors of Off-track Status at the end of the first
semester of sixth-grade. The significant negative relationship between Hispanic and Off-track
status suggests that being Hispanic is associated with being .59 times less likely or a 41% less
likelihood, of being off-track than the reference group (White). The significant positive
relationship between SES Level and Off-track Status at the end of the first semester of sixthgrade suggests that being eligible for free or reduced lunch price is associated with being 1.72
times more or a 72% greater likelihood of being off-track than those who were not eligible for
free and reduced lunch price. Finally, the significant negative relationship between GPA and
Off-track status at the end of the first semester of sixth-grade indicates that for every one unit
increase in GPA students are .13 times less likely or have an 87% less likelihood of being offtrack.
Sixth-grade time point 2. In the final model, none of the school-level predictors were
significant. Two-way level-1 interactions were explored, however, none were found to be
significant. As a result of no significant level-1 interactions, a main-effects model was analyzed.
Previous Off-track Status (β12 = 1.71, odds ratio = 5.51, t = 12.67, p<.001) and GPA (β13 = -1.27,
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odds ratio = .28, t = -16.49, p <.001) were significant predictors of Off-track Status at the end of
sixth-grade. The significant positive relationship between previous Off-track Status suggests that
being off-track at the previous time point (sixth-grade time point 1) results in being 5.51 times
more likely or a 451% greater likelihood of being Off-track Status at the end of sixth-grade than
if a student is designated as on-track. The significant negative relationship between GPA and
Off-track Status at the end of the second semester of sixth-grade indicates that for every one unit
increase in GPA students are .28 times less likely or have a 72% less likelihood of being Offtrack.
End of 10th grade from sixth-grade. In the final model none of the school-level
predictors were significant. Two-way level-1 interactions were explored, however, none were
found to be significant. As a result of no significant level-1 interactions, a main-effects model
was analyzed. The racial/ethnic classification of Hispanic (β2 = .40, odds ratio = 1.49, t = 2.41, p
= .02), SES Level (β9 = .45, odds ratio = 1.57, t = 3.64, p < .001), End of Sixth-grade Off-track
Status (β13 = .40, odds ratio = 1.48, t = 3.36, p <.001) and second semester GPA (β14 = -.71, odds
ratio = .49, t = -9.51, p <.001) were all significant predictors of Off-track Status at the end of
tenth-grade. The significant positive relationship between being Hispanic and Off-track Status at
the end of 10th grade suggests that being Hispanic is associated with being 1.49 times more likely
or a 49% greater likelihood of being off-track when compared with the reference group. The
significant positive relationship between SES Level and Off-track Status at the end of 10th grade
suggests that being eligible for free or reduced lunch price is associated with being 1.57 times
more likely or having a 57% greater likelihood of being Off-track than those who were not
eligible for free and reduced lunch price. The significant positive relationship between end of
sixth-grade Off-track Status suggests that being off-track at the end of sixth-grade results in
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having a 1.48 times greater likelihood or a 48% increased likelihood of being Off-track Status at
the end of 10th grade than if a student is designated as on-track at the end of sixth-grade. The
significant negative relationship between GPA and Off-track status at the end of 10th grade
indicates that for every one unit increase or one point gain (e.g., 2.0 to 3.0) in second semester
sixth-grade GPA students are .49 times less likely or have a 51% less likelihood of being Offtrack Status.
Seventh-grade time point 1. In the final model none of the school-level predictors were
significant. Two-way level-1 interactions were explored, however, none were found to be
significant. As a result of no significant level-1 interactions, a main-effects model was analyzed.
SES Level (β9 = .35, odds ratio = 1.42, t = 2.14, p = .03) and first semester GPA (β12 = -2.06,
odds ratio = .13, t = -22.10, p <.001) were significant predictors of Off-track Status at the end of
the first semester of seventh-grade. The significant positive relationship between SES Level and
Off-track Status at the end of the first semester of seventh-grade suggests that being eligible for
free or reduced lunch price is associated with being 1.42 times more likely or 42% greater
likelihood of being off-track than those who were not eligible for free and reduced lunch price.
Finally, the significant negative relationship between GPA and Off-track Status at the end of the
first semester of seventh-grade indicates that for every one unit increase in GPA students are .13
times less likely or have an 87% decreased likelihood of being Off-track. It is interesting to note
that Off-track Status at the end of sixth grade is not a significant predictor of Off-track Status in
the first semester of seventh grade, which corresponds with an overall decrease in the percent of
students who were off-track at the end of sixth- grade (30% to 22%) of off-track students in the
first semester of seventh-grade.
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Seventh-grade time point 2. In the final model none of the school-level predictors were
significant. Two-way interactions were explored and one interaction was found to be significant,
K-5 Transitions and SES Level (β15 = .96, odds ratio = 2.62, t = 2.96, p =.003). Racial/ethnic
classification of Hispanic (β2 = .81, Exp(β2) = 2.24, t = 3.26, p = .001), Language Proficiency (β6
= -.78, odds ratio = .46, t = -2.31, p =.02), end of first semester of seventh-grade Off-track Status
(β12 = 3.1, odds ratio = 21.88, t = 20.14, p <.001) and second semester GPA (β13 = -1.67, odds
ratio = .19, t = -16.15, p <.001) were all significant predictors of Off-track Status at the end of
the second semester of seventh-grade. The significant positive relationship between being
Hispanic and Off-track Status at the end of seventh grade suggests that being Hispanic is
associated with being 2.24 times more likely or a 24% greater likelihood of being off-track when
compared with the reference group. The significant negative relationship between Language
Proficiency Level and Off-track Status at the end of the second semester of seventh-grade
suggests that being an English language learner associated with being .46 times less likely or a
54% decreased likelihood of being Off-track than those who were not English language learners.
The significant positive relationship between end of first semester seventh-grade Off-track Status
suggests that being off-track at the end of first semester of seventh-grade results in being 21.88
times more likely to be Off-track Status at the end of seventh-grade than if a student is
designated as on-track at the end of seventh-grade semester one. The significant negative
relationship between GPA and Off-track status at the end of seventh-grade indicates that for
every one unit increase in second semester seventh-grade GPA students are .19 times less likely
or have an 81% decreased likelihood of being off-track. The significant positive relationship
between the interaction of K-5 Transitions and SES Level and Off-track Status at the end of
seventh grade suggests that those students who are eligible for free or reduced lunch price and
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have a greater number of transitions Kindergarten through fifth-grade are 2.62 times more likely
or a 162% increased likelihood of being off-track at the end of seventh-grade than those with
fewer K-5 transitions and are not eligible for free or reduced lunch price. See Figure 1 for the
SES Level and K-5 interaction Graph.
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Figure 1. Predicted logit for Off-track Status from interaction of SES Level and K-5 Transitions.

End of 10th grade from seventh-grade. In the final model none of the school-level
predictors were significant. Two-way level-1 interactions were explored, however, none were
found to be significant. As a result of no significant level-1 interactions, a main-effects model
was analyzed. Racial/ethnic classification of Hispanic (β2 = .38, odds ratio = 1.47, t = 2.21, p =
.03), SES Level (β9 = .36, odds ratio = 1.43, t = 2.81, p < .01) and second semester GPA (β14 = .88, odds ratio = .41, t = -11.56, p <.001) were all significant predictors of Off-track Status at the
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end of 10th grade. The significant positive relationship between being Hispanic and Off-track
Status at the end of 10th grade suggests that being Hispanic is associated with being 1.47 times
more likely or a 47% increased likelihood of being off-track when compared with the reference
group. The significant positive relationship between SES Level and Off-track Status at the end
of 10th grade suggests that being eligible for free or reduced lunch price is associated with being
1.44 times more likely or a 44% increased likelihood of being Off-track than those who were not
eligible for free and reduced lunch price. The significant negative relationship between GPA and
Off-track status at the end of 10th grade indicates that for every one unit increase in second
semester seventh-grade GPA students are .41 times less likely or have a 59% decreased
likelihood of being off-track. A noteworthy consideration, Off-track Status in seventh-grade was
not a significant predictor of Off-track Status at the end of 10th grade.
Eighth-grade time point 1. In the final model, none of the school-level
predictors were significant. Two-way level-1 interactions were explored and were found not
significant, consequently a main effects model was analyzed. Racial/ethnic classification of
Native American (β4 = 3.55, odds ratio = 34.73, t = 2.97, p = .003) and first semester GPA (β12 =
-1.92, odds ratio = .15, t = -22.42, p <.001) were significant predictors of Off-track Status at the
end of the first semester of eighth-grade. The significant positive relationship between Native
American and Off-track status suggests that being Native American is associated with being
33.21times more likely to be off-track than the reference group (White). Finally, the significant
negative relationship between GPA and Off-track status at the end of the first semester of eighthgrade indicates that for every one unit increase in GPA students are .15 times less likely or have
an 85% less likelihood of being off-track. Similar to seventh-grade time-points, Off-track Status

78

at the end of seventh-grade was not a significant predictor of Off-track Status in the first
semester of eighth-grade.
Eighth-grade time point 2. In the final model none of the school-level predictors were
significant. Two-way interactions were explored and were found not significant, consequently a
main effects model was analyzed. Racial/ethnic classification of Multi-racial (β5 = -1.24, odds
ratio = .29, t = -3.34, p < .001), K-5 Transitions (β10 = .47, odds ratio = 1.60, t = 2.39, p < .001),
end of first semester of eighth-grade Off-track Status (β12 = 1.33, odds ratio = 3.76, t = 10.72, p
<.001), and second semester GPA (β13 = -1.55, odds ratio = .21, t = -19.86, p <.001) were all
significant predictors of Off-track Status at the end of the second semester of eighth-grade. The
significant negative relationship between being Multi-racial and Off-track Status at the end of
seventh-grade suggests that being Multi-Racial is associated with having .29 times less or a 71%
less likelihood of being Off-track Status when compared with the reference group. The
significant positive relationship between end of first semester eighth-grade Off-track Status
suggests that being Off-track at the end of first semester of eighth-grade results in being 3.77
more likely or a 277% greater likelihood of being Off-track Status at the end of eighth-grade than
if a student is designated as on-track at the end of eighth-grade semester one. The significant
negative relationship between GPA and Off-track Status at the end of eighth-grade indicates that
for every one unit increase in second semester eighth-grade GPA students are .21 times less
likely or have a 79% decreased likelihood of being Off-track.
End of 10th grade from eighth-grade. In the final model none of the school-level
predictors were significant. Two-way level-1 interactions were explored, however, none were
found to be significant. As a result of no significant level-1 interactions, a main-effects model
was analyzed. The Racial/ethnic classification of Hispanic (β2 = .41, odds ratio = 1.50, t = 2.31,
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p = .02), SES Level (β8 = .41, odds ratio = 1.51, t = 3.17, p < .01), end of first semester of eighthgrade Off-track Status (β12 = .40, odds ratio = 1.49 , t = 3.14, p =.002), end of eighth-grade Offtrack Status (β12 = .67, odds ratio = 1.95, t = 5.57, p <.001), and second semester GPA (β14 = -.78,
odds ratio = .46, t = -10.46, p < .001) were all significant predictors of Off-track Status at the end
of 10th grade. The significant positive relationship between being Hispanic and Off-track Status
at the end of 10th grade suggests that being Hispanic is associated with having 1.50 times more or
a 50% increased likelihood of being off-track when compared with the reference group. The
significant positive relationship between SES Level and Off-track Status at the end of 10th grade
suggests that being eligible for free or reduced lunch price is associated with having 1.51 times
greater or a 51% increased likelihood of being Off-track than those who were not eligible for free
and reduced lunch price. The significant positive relationship between end of first semester
eighth-grade Off-track Status suggests that being Off-track at the end of first semester of eighthgrade results in being 1.49 times more or a 49% greater likelihood of being Off-track Status at
the end of 10th grade than if a student is designated as on-track at the end of eighth-grade
semester one. The significant positive relationship between end of eighth-grade Off-track Status
suggests that being off-track at the end of eighth-grade results in being 1.95 more likely or a
95% greater likelihood of being Off-track Status at the end of 10th grade than if a student is
designated as on-track at the end of eighth-grade. The significant negative relationship between
GPA and Off-track status at the end of 10th grade indicates that for every one unit increase in
second semester eighth-grade GPA students are .46 times less likely or have 54% decreased
likelihood of being Off-track.
Ninth-grade time point 1. In the final model none of the school-level predictors were
significant. Two-way interactions were explored and one interaction between SES Level and
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ODRs was found to be significant (β19 = -.29, odds ratio = .74, t = -2.46, p = .01). End of eighthgrade Off-track Status (β13 = 1.34, odds ratio = 3.81, t = 11.53, p <.001), and second semester
Suspensions (β15 = 1.02, odds ratio = 2.77, t = 2.35, p < .05) were significant predictors of Offtrack Status as the end of the first semester of ninth-grade. The significant negative relationship
between the interaction of ninth grade first semester ODRs and SES Level and Off-track Status
at the first semester of ninth-grade suggests that those students who are eligible for free or
reduced lunch price and have a greater number of ODRs have a .74 times less or a 26%
decreased likelihood of being off-track at the end of first semester of ninth-grade than those with
fewer ODRs and are not eligible for free or reduced lunch price. See Figure 2 for the interaction
between SES Level and ODRs. The significant positive relationship between end of eighthgrade Off-track Status suggests that being off-track at the end of eighth-grade results in being
3.81 times more likely or 281% greater likelihood of being Off-track Status at the end of first
semester of ninth-grade than if a student is designated as on-track at the end of eighth-grade.
The significant positive relationship between ninth-grade first semester Suspensions and Offtrack Status at the end of first semester of ninth-grade indicates that for every one unit increase in
suspensions students are 2.77 times more likely or 177% increased likelihood of being off-track
at the end of the first semester of ninth-grade.
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Figure 2. Predicted logit of Off-track Status from interaction of SES Level and ODR interaction.

Ninth-grade time point 2. In the final model, one of the school-level
predictors, School Grade (β05 = 1.26, odds ratio = 3.52, t = 2.57, p = .042), was significant.
Two-way level-1 interactions were explored and were found not significant, therefore a main
effects model was analyzed. End of first semester of ninth-grade Off-track Status (β13 = 3.40,
odds ratio = 29.84, t = 24.29, p < .001) and second semester ODRs (β14 = .14, odds ratio = 1.15, t
= 2.62, p = .01) were all significant predictors of Off-track Status at the end of ninth-grade. The
significant positive relationship between School Grade and Off-track Status at the end of ninthgrade indicates that attending a school that earns a grade of D or F is associated with being 3.52
times more likely or having a 252% increased likelihood of being Off-track. The significant
positive relationship between end of first semester ninth-grade Off-track Status suggests that
being off-track at the end of first semester of ninth-grade results in being 29.84 times more likely
to be Off-track Status at the end of ninth-grade than if a student is designated as on-track at the
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end of ninth-grade semester one. The significant positive relationship between end of ninthgrade ODRs and Off-track Status at the end of ninth-grade indicates that for every one unit
increase in ODRs students are 1.15 times more likely or have a 15% increased likelihood of
being Off-track at the end of ninth-grade.
End of 10th grade from ninth-grade. In the final model none of the school-level
predictors were significant. Two-way interactions were explored and two interactions between
racial/ethnic designation as Hispanic and ODRs (β19 = .22, odds ratio = 1.25, t = 2.32, p = .02)
and Hispanic and Suspensions were found to be significant (β18 = -1.27, odds ratio = .28, t = 2.60, p = .01). The main effects of SES Level (β9 = .40, odds ratio = 1.49, t = 2.93, p < .01), end
of first semester of ninth-grade Off-track Status (β13 = .94, odds ratio = 2.55, t = 7.12, p < .001),
and end of ninth-grade Off-track Status (β14 = 1.47, odds ratio = 4.33, t = 11.96, p < .001) were
significant predictors of end of 10th grade Off-track Status. The significant positive relationship
between the interaction of second semester ODRs and designation as Hispanic suggests that the
interaction of increased numbers of ODRs and being Hispanic results in being 1.25 times more
likely or have a 25% increased likelihood of being off-track if a student is Hispanic with a
greater than the average numbers of ODRs than if not Hispanic and greater numbers of ODRs.
See Figure 3 for the interaction between ODRs and designation as Hispanic. The significant
negative relationship between the interaction of second semester Suspensions and designation as
Hispanic suggests that the interaction of increased numbers of Suspensions and being Hispanic
results in having .59 times less or 41% decreased likelihood of being Off-track if a student is
Hispanic with greater than the average numbers of Suspensions than if not Hispanic with lesser
than the average numbers of Suspensions. See Figure 4 for the interaction between Suspensions
and the designation as Hispanic. The significant positive relationship between SES Level and
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Off-track Status at the end of 10th grade suggests that being eligible for free or reduced lunch
price is associated with being 1.60 more likely or a 60% increased likelihood of being Off-track
than those who were not eligible for free and reduced lunch price. The significant positive
relationship between end of first semester ninth-grade Off-track Status suggests that being offtrack at the end of first semester of ninth-grade results in being 2.39 more likely or a 139%
increased likelihood of being Off-track Status at the end of 10th grade than if a student is
designated as on-track at the end of ninth-grade semester one. The significant positive
relationship between end of ninth-grade Off-track Status suggests that being off-track at the end
of ninth-grade results in being 4.12 more likely or a 312% increased likelihood of being Offtrack Status at the end of 10th grade than if a student is designated as on-track at the end of ninthgrade.
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Figure 3. Predicted logit of Off-track Status from interaction of ODRs and Hispanic designation.
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Figure 4. Predicted logit of Off-track Status from interaction of Suspensions and Hispanic
designation.

Tenth-grade time point 1. In the final model none of the school-level predictors were
significant. Two-way interactions were explored and one interaction between Third Grade
Reading and SES Level (β16 = -.34, odds ratio = .71, t = -2.10, p = .04) was found to be
significant. Among the main effects, end of ninth-grade Off-track Status (β13 = 2.76, odds ratio =
15.84, t = 19.32, p <.001) and ODRs first semester of 10th grade (β14 = .22, odds ratio = 1.25, t =
2.50, p = .01) were significant predictors of Off-track Status at the end of the first semester of
tenth-grade. The significant negative relationship between the interaction of Third Grade
Reading and SES Level and Off-track Status at the first semester of tenth-grade suggests that
those students who are eligible for free and reduced lunch and have lower third grade reading
scores are .71times less likely or have a 29% decreased likelihood of being off-track than those
students who are not eligible for free or reduced lunch and have lower third grade reading scores.
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See Figure 5 for the SES Level and Third Grade Reading interaction. The significant positive
relationship between the end of ninth-grade Off-track Status suggests that being Off-track at the
end of ninth-grade results in being 15.84 more likely to be Off-track Status at the end of the first
semester of 10th grade than if a student is designated as on-track at the end of ninth-grade. The
significant positive relationship between end of first semester of tenth-grade ODRs and Off-track
Status at the end of first semester of tenth-grade indicates that for every one unit increase in
ODRs students are 1.25 times more likely or have a 25% increased likelihood of being Off-track
at the end of the first semester of tenth-grade.
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Figure 5. Predicted logit of Off-track Status from interaction of SES Level and Third Grade
Reading FCAT score level.
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Tenth-grade time point 2. In the final model none of the school-level predictors were
significant. Two-way level-1 interactions were explored, however, none were found to be
significant. As a result of no significant level-1 interactions, a main-effects model was analyzed.
Racial/ethnic classification of Hispanic (β2 = .44, odds ratio = 1.55, t = 2.08, p = .04), end of first
semester of 10th grade Off-track Status (β13 = 1.58, odds ratio = 4.87, t = 9.39, p < .001), second
semester ODRs (β14 = .19, odds ratio = 1.20, t = 2.58, p = .01) and Total Number of Off-track
Statuses (β16 = .48, odds ratio = 1.62, t = 15.31, p < .001) were significant predictors of Off-track
Status at the end of tenth-grade. The significant positive relationship between being Hispanic
and Off-track Status at the end of 10th grade suggests that being Hispanic is associated being 1.55
times more likely or a 55% increased likelihood of being Off-track when compared with the
reference group. The significant positive relationship between end of first semester tenth-grade
Off-track Status suggests that being off-track at the end of first semester of tenth-grade results in
being 4.87 times more or a 387% increased likelihood of being Off-track Status at the end of
tenth-grade than if a student is designated as on-track at the end of tenth-grade semester one.
The significant positive relationship between end of tenth-grade ODRs and Off-track Status at
the end of tenth-grade indicates that for every one unit increase in ODRs students are 1.20 times
more likely or have a 20% increased likelihood of being Off-track at the end of tenth-grade.
The significant positive relationship between the Total Number of Off-track Statuses and end of
10th grade Off-track Status suggests that for every one unit increase in the number of Off-track
Statuses 6th-10th grades students are 1.62 times more or have a 62% increased likelihood of being
off-track at the end of tenth grade. Table 12 provides an overall summary of the variables that
were significant predictors at each time point of Off-track Status as well as those that were
significant for predicting Off-track status for the end of 10th grade.
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Table 12
Significant Predictors of Off-track Status by Time Point
Variable
White
African American
Hispanic
Asian
Native American
Multi-racial
Table 12 continued
SES Level
Language Proficiency
Disability
3rd Grade Reading
K-5 Transitions
6-8 Transitions
9-10 Transitions
GPA1
GPA2
Off-Track1
Off-Track2
Total N Off-Track
Suspensions1
Suspensions2
ODR1
ODR2

6(1)

6(2)

-

10(2)
6th

7(1)

+

7(2)

10(2)
7th

+

+

8(1)

8(2)

10(2)
8th

9(1)

9(2)

+

10(2)
9th

+

10(2)

+

+
-

+

+

+

+

+

+

+

-

+
NA
-

NA

NA

-

-

NA
-

+
NA

NA

NA

-

-

NA
-

+

NA

+
NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

NA

-

-

+
NA

+
+
NA

NA

NA

NA

NA

NA

NA

NA

+
NA

NA
NA

NA

+
NA

+
+
NA

+

+

NA
+
+
NA

+

+

NA

+

+

rd

3 Reading*SES Level
K-5 Transitions*SES Level
6-8 Transitions*SES Level
9-10 Transitions*SES
Level

10(1)

+
-

+
NA

NA

NA

NA

NA

NA

NA

NA

NA

SES Level*ODR1
SES Level*ODR2
SES Level *Suspensions1
SES Level* Suspensions2

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

Suspensions1* Hispanic
Suspensions2* Hispanic
ODR1*Hispanic
ODR2*Hispanic

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

NA
NA
NA
NA

School Race
School SES Level
School Stability
School Suspensions
School ODR Ratio
School Grade
Promoting Power

NA

NA

NA

NA

NA

NA

NA

NA

NA

-

+

+

Note. The numbers in parentheses correspond to time point 1 = end of first semester, 2 = end of
the year + = positive predictor of Off-track Status (i.e. more likely to be off-track) - = negative
predictor of Off-track Status (i.e. less likely to be off-track). NA = variable was not measured at
that time point.
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Summary across time points. Overall, being Off-track at the end of a grade-level
increased the likelihood that students would be off-track at the end of tenth-grade from a low of
48% at the end of sixth-grade to a high of 312% at the end of ninth-grade, with the exception of
seventh grade which was not significant. See Table 13 for the corresponding percent of
increased likelihood of Off-track Status by grade-level.

Table 13
Percent of Increased Likelihood of End of 10th-grade Off-track Status
Grade-Level
Sixth
Seventh
Eighth
Ninth
Tenth (Semester 1)

Likelihood of Off-track Status at the end of 10th grade
if off-track at end of grade-level
48%
Not Significant
95%
312%
387%

Eligibility for free or reduced lunch price and being Hispanic increased the likelihood of
being Off-track Status at the end of tenth-grade. At the middle school-level, GPA was a
significant predictor of grade-level Off-track Status as well as end of 10th grade Off-track Status
at every time point. Every one point increase in GPA 6th-8th grades significantly decreased the
likelihood of being Off-track by 51-59%. At the high school-level, the number of ODRs earned
was a significant predictor of grade-level Off-track Status as well as end of 10th grade Off-track
Status at every time point. For every one increase in the number of ODRs in 9th-10th grades
significantly increased the likelihood of being Off-track by approximately 60%. Overall, for
every one increase in Off-Track Status per time points, resulted in a 62% increased likelihood of
being Off-track Status at the end of 10th grade.
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Chapter Five
Discussion

The purpose of this study was to examine student patterns of Off-track (for graduation)
Status from sixth-grade through the end of 10th grade as determined by a district-implemented
early warning system (EWS). In addition, this study examined factors that were hypothesized to
contribute to students becoming Off-track for high school graduation and the earliest time that
those factors demonstrated influence on Off-track status. This chapter begins with a review of
the results of the inferential analyses completed to answer the research question, followed by the
current findings relationship to previous research. Next, implications for research to practice are
discussed, closing with a review of limitations for the current study and areas for future research.
Research Question
What is the relationship between student level variables (e.g., SES, 3rd grade reading
scores, etc.) and school level variables (e.g., promoting power, school SES, etc.) and Off-track
Status at two time points at each grade level from 6th-10th grade as well as end of year 10th grade
Off- track Status?
Overall Across Time Points
The overall percent of students who were Off-track across the time points varied from a
low of 20% at the end of the first semester of sixth-grade, followed by an increase to 33% of
students designated as off-track at the end of sixth-grade to a high of 38% at the end of ninth
grade followed by a drop to 22% off-track at the end of first semester of 10th grade. Anecdotally,
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district contacts were not surprised by these findings and stated that this pattern is common
during “transition years” or those years that students transition from elementary to middle
school, and middle school to high school. The pattern of poor performance at transition years for
a subset of students has been identified in the research as well (Curran Nield, 2009; Jerald, 2006;
Johnson & Semmelroth, 2010) and has been demonstrated to have dire consequences in the form
of school non-completion if steps for recovery are not taken.
Overall, two demographic variables were significant in predicting Off-track Status at
many of the grade-level time points and end of 10th grade from all grade-levels: racial/ethnic
designation as Hispanic and SES Level. The first variable, racial/ethnic designation as Hispanic
significantly increased the likelihood of being Off-track in comparison with the reference group
of designation as White. While numerous researchers have reported that Hispanic students have
lower graduation and higher dropout rates than other racial/ethnic groups (Alliance for Excellent
Education; 2010, Hernandez, 2011; Rumberger 2012; Stillwell, Sable & Plotts, 201l), once
family and academic background factors are controlled for the designation as Hispanic was not a
significant predictor of drop-out across multiple studies (Carpenter & Ramirez, 2007;
Goldschmidt & Wang, 1999; Rumberger 1995; Rumberger & Thomas, 2000). However,
Allensworth and Easton (2005) found racial/ethnic differences between groups relative to Offtrack Status. They found African American and Hispanic students to be Off-track at higher
percentages than all other racial/ethnic groups. The significance of the designation as Hispanic
as a predictor for being Off-track across multiple time points as well as at the end of 10th grade is
consistent with the results of a study examining Off-track Status, but is not a typical indicator
identified in research predicting drop-outs.
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As hypothesized in this study, the variable of SES Level, or eligibility for free or reduced
lunch price, consistently predicted Off-track Status across multiple time points as well as at the
end of 10th grade from each grade-level. This finding is consistent with numerous studies that
found low SES levels to be a significant predictor of dropout status at high school and middle
school- levels (Alexander, Entwisle, &Horsey, 1997; Battin-Pearson, Newcomb, Abbott, Hill,
Catalano, & Hawkins, 2000; Hernandez, 2011; Rumberger, 1995). Allensworth and Easton
(2005) found higher percentages of students in the lowest SES levels to be Off-track than those
with higher SES levels.
Two of the academic/behavioral variables were significant predictors of Off-track Status
for each of the time points they were included: GPA in middle school and ODRs in high school.
Middle school GPA consistently predicted Off-track Status across all middle school time points
as well as at the end of 10th grade from each grade-level 6th-8th grades. Multiple studies have
demonstrated that measures of achievement via grades from as early as first-grade are highly
predictive of dropout (Alexander, Entwisle, & Kabbani, 2001; Bowers, 2010; Bridgeland,
Dilulio, & Burke Morison 2008; Christle, Jolivette, & Nelson 2007; Ekstrom, Goertz, Pollack, &
Rock, 1986; Ensminger & Slusarcick, 1992; Johnson & Semmelroth, 2010). Allensworth and
Easton (2007) found that the use of GPA in an EWS was highly predictive at the high school
level. Use of GPA at the middle school level in an EWS has not been previously researched, but
results of this study provide evidence that it is a significant predictor in an EWS at the middle
school level. Questions remain though regarding the application of GPA in a middle school
EWS. More specifically, is there a threshold similar to high school GPA (< 2.0) at which to flag
students as Off-track?
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ODRs were found to be a significant variable in predicting Off-track Status across all
high school time points as well as at the end of 10th grade. This finding is consistent with the
findings of other research indicating that numbers of discipline referrals are related to school
non-completion (Carpenter & Ramirez, 2007; Hickman & Garvey, 2006; Stearns & Glennie,
2006). The National High School Center utilized the research of Balfanz, Herzog and MacIver
(2007) which suggested that discipline incidents (locally defined) be included as predictors in
middle school EWS. Corresponding research relative to the inclusion of discipline as a predictor
was not conducted at the high school level. More recently, Balfanz, Byrnes and Fox (2012)
conducted a longitudinal study of ninth-grade students in Florida and advocated that measures of
school discipline be included in high school EWS. The results of this study support the inclusion
of ODRs as a significant predictor of Off-track Status.
A final variable of Previous Off-track Status was a significant predictor of Off-track
Status across most time points (exceptions were: end of first semester in both seventh and eighthgrade and end of 10th from seventh-grade). As hypothesized, the strength of the predictive
relationship increased with proximity to the predicted time point. Even at more distal points
(e.g., predicting Off-track Status from sixth-grade Off-track Status) the relationship was
significant, suggesting the saliency of being Off-track at one time point and the likelihood of
being Off-track at a future time point. Previous research has demonstrated the predictive power
of being Off-track to school non-completion (Allensworth & Easton, 2005; 2007; Johnson &
Semmelroth, 2010), but no studies have examined the longitudinal relationship of being off-track
at one time point to another. This finding provides further evidence for the utility of EWS as a
mechanism for identifying at-risk students longitudinally.
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It should be noted that the hypotheses relative to individual and school-level predictors of
this study were partially validated. The hypothesis that individual-level predictors of SES Level
and Third-Grade Reading would have strong relationships with Off-track Status was partially
validated. The expected relationships between SES Levels and the strength of the predictive
relationship in previous Off-track Statuses were found. However, the hypothesized relationship
between Third-Grade Reading scores and the school-level variable of Promoting Power and Offtrack Status were not validated. The hypothesis that the school-level variable of Promoting
Power would have a strong relationship with Off-track Status was not validated. In fact, with the
exception of one time point, none of the school-level variables were significant.
In the following sections, unique, surprising or inconsistent findings from time points will
be discussed. Previously discussed significant variables of: racial/ethnic designation as
Hispanic, SES Level, GPA, ODRs and Off-track Status that are in alignment with the overall
trend will not be discussed again.
Sixth-Grade Time Point 1
In addition to the significant variables of SES Level and GPA, being Hispanic was found
to be a significant predictor of Off-track Status. However, unlike every other time point where
being Hispanic was positively significant, being Hispanic at the end of the first semester of sixthgrade was negatively significant. This suggested that being Hispanic at that time point decreased
the likelihood of being Off-track, which is in direct opposition to the relationship in every time
point following. Upon further investigation, it was determined that of all the Off-track students
at that time point, 13% were Hispanic and of all Hispanic students less than 20% were Off-track
compared with 34% at the immediately following time point which is comparable across other
racial/ethnic groups.
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Seventh-Grade Time Point 2
At the end of seventh-grade two predictors, in addition to racial/ethnic designation as
Hispanic, GPA and previous Off-track Status, were significant: Language Proficiency and the
interaction between K-5 Transitions and SES Level. The Language Proficiency (current or
previous designation as an ELL student) was significantly negatively related to Off-track Status
at the end of seventh-grade, suggesting that being an English language learner decreases the
likelihood of being Off-track. This is contradictory to previous research that identified English
language learners as being at an increased risk for dropping-out of school (Gwynne, Pareja,
Ehrilich & Allensworth, 2012; Ruiz-de-Velasco & Fix, 2000). Further analysis of that time point
revealed that of the 264 students designated as current or a previous English language learner
(73% Hispanic), only 29% were Off-track, suggesting that the majority of English language
learner students were on-track. Given that 71% of students with a current or historical
designation as an English Language Learner in this study’s population were on-track, the
negative interaction appears to make more sense. A potential hypothesis for why the majority of
English language learner students are not off-track may be related to the level of language
acquisition. Previous research determined that if students are bilingual they have a decreased
likelihood of dropping out of school when compared with either native English speakers or those
with limited English proficiency (Feliciano, 2001). Another potential explanation may be related
to participation in programs designed to support English language learner students. Theobald
(2003) found that English as Second Language (ESL) programs had a protective factor
particularly for Hispanic students. Students who participated in ESL programs demonstrated a
decreased likelihood of dropout.

95

The significant positive interaction between the number of K-5 Transitions and SES
Level (FRL eligibility) in predicting Off-track Status at the end of seventh-grade suggests that
eligibility for free and reduced lunch price in combination with increased numbers of K-5 school
changes increases the likelihood of being off-track. This is consistent with research of
Rumberger and Larson (1998) that identified students from the lowest SES levels made more
frequent residential and school changes which increased their likelihood of dropout.
Eighth-Grade Time Point 1
In addition to GPA, the racial/ethnic designation of Native American was a significantly
positive predictor of Off-track Status at the end of the first semester of eighth-grade. This is
consistent with research by Rumberger and Thomas (2000) that identified Native American
students as being almost 100% more likely to dropout than the White reference group. It is
unclear why, in the present study, being Native American was a significant predictor of Off-track
Status only at this time point.
Eighth-Grade Time Point 2
In addition to GPA and previous Off-track Status, the racial/ethnic designation as Multiracial and the number of K-5 Transitions were significant predictors of being Off-track at the end
of eighth-grade. The designation as Multi-racial was negatively related to being Off-track
suggesting that it decreased the likelihood of being Off-track Status. Little or no research exists
that specifically examines multi-racial students in relation to dropping-out or being Off-track,
making it difficult to compare these results with any body of research.
The significant positive relationship between the number of K-5 Transitions and Offtrack Status is consistent with previous research. Multiple studies have identified that even

96

changing schools one time increases the risk for drop-out (Kaufman, Bradbury, & Owings, 1992;
Gleason & Dynarski, 2002; Rumberger 1995; Rumberger & Larson, 1998).
Ninth-Grade Time Point 1
In addition to SES Level, previous Off-track Status and ODRs, the number of
Suspensions earned by the end of the first semester of ninth-grade and the interaction of SES
Level and ODRs were significant predictors of Off-track Status at the end of the first semester of
ninth-grade. The positive relationship between Suspensions and Off-track Status, indicates that
for every increase in Suspensions, the likelihood of being Off-track increases. This is consistent
with recent research of Balfanz, Byrnes and Fox (2012) that identified that for every suspension
a ninth-grade Florida student receives, the odds of graduating decreases by 20%.
The significant negative interaction between SES Level and ODRs is counter-intuitive.
The interaction suggests that for students eligible for free or reduced lunch price each additional
ODR decreases the likelihood of being Off-track. These results are inconsistent with previous
research suggesting that non-white students as well as those with disabilities and those from the
lowest SES levels disproportionally experience greater levels of suspensions and therefore
discipline referrals which contribute to increased likelihood for dropout (Balfanz, Byrne, & Fox,
2012). There is no apparent explanation for this finding.
Ninth-Grade Time Point 2
In addition to previous Off-track Status and ODRs, School Grade was a significant
predictor of Off-track Status at the end of ninth-grade. The positive relationship between School
Grade and Off-track Status suggest that attending a low performing school (as indicated by a
school grade of D or F) increases the likelihood of being off-track. While there have not been
specific studies on school grades and dropout rates, there have been investigations in the quality
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(high versus low performing) of schools and student outcomes. The findings of this study are
consistent with those found by Gwynne, Stiziel, Pareja, Ehrlich, and Allensworth, 2012) where
school quality impacted the likelihood of on-time graduation. It is important to note that this was
the only time point that the variable was included in prediction models due either to lack of
variability or model non-convergence, none-the-less the results of this time point suggest it is
may be a powerful predictor of Off-track Status. It should be noted that School Grade at ninth
grade was most strongly correlated (-.63) with another school-level variable, the School Stability
rate. Research by Rumberger and Thomas (2000) suggested that as the population within a
building becomes more transient, it becomes more difficult for the school to identify and
intervene with at-risk students in an effective and timely fashion, thereby increasing the
likelihood of negative student outcomes of which may be Off-track Status.
End of 10th-Grade from Ninth-Grade
In addition to SES Level and previous Off-track Status, the interaction between the
racial/ethnic designation as Hispanic and Suspensions and the interaction between the
racial/ethnic designation as Hispanic and ODRs were significant predictors of Off-track Status at
the end of tenth-grade from ninth-grade. The negative interaction between Hispanic and
Suspensions is counter-intuitive, suggesting that Hispanic students with increased numbers of
Suspensions are less likely to be Off-track. However, upon further analysis of the 226 Hispanic
students who were Off-track, 78% were not suspended. Out of the total Hispanic population at
that time point, only 8% were suspended. This suggests that Off-track Hispanic students and
Hispanic students in general at this time point were not likely to be suspended.
The positive interaction between Hispanic and ODRs paints a different picture. This
interaction suggests that Hispanic students with increased numbers of ODRs are more likely to
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be Off-track. When considered in light of the Hispanic and Suspensions interaction it appears
that Hispanic students engage in behaviors that result in office discipline referrals at a rate that
increases the likelihood of being Off-track, but the behaviors are not at a severity level that
warrants suspensions. These results are consistent with research previously discussed relative to
disproportionate rates of suspensions (where discipline referrals are inferred) among non-white
students (Balfanz, Byrnes, & Fox, 2012).
Tenth-Grade Time Point 1
In addition to previous Off-track Status and ODRs, the interaction between Third-Grade
Reading score and SES Level was a significant predictor of Off-track Status at the end of the
first semester of tenth-grade. The negative interaction is somewhat misleading, suggesting that
students with lower overall reading levels who are eligible for free or reduced lunch price are
less likely to be Off-track. Upon further data analysis, it was determined that 15% of those who
scored at a level 1 on the FCAT were Off-track and 21% of those who scored at a level 2 on the
FCAT were off-track. This variable also had the highest missing data rate at 30%. There were
173 cases where Off-track, FRL eligible students did not have 3rd Grade Reading data, which
may have contributed to the findings.
Tenth-Grade Time Point 2
In addition to the racial/ethnic designation as Hispanic, previous Off-track Status and
ODRs, the Total Number of Off-track Statuses was a significant predictor of Off-track Status at
the end of tenth-grade. This suggests that as the number of previous Off-track Statuses increases
the likelihood of being Off-track also increases. As noted with previous Off-track Status,
research has demonstrated the predictive power of being off-track to school non-completion
(Allensworth & Easton, 2005; 2007; Johnson & Semmelroth, 2010), but until this study, no
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studies have examined the longitudinal relationship of being Off-track at one time point to
another.
Implications for Research to Practice
Early intervention focus. Upon examination of the relative risk or likelihood of being
Off-track Status at the end of 10th grade based on Off-track Status at various grade-levels, it
make sense from a cost-benefit perspective to intervene as soon as possible to alter student
trajectories. The likelihood of being Off-track Status at the end of tenth-grade when Off-track in
sixth-grade is 48% compared with 95% greater likelihood of being Off-track Status at the end of
10th grade when Off-track Status at the end of eighth-grade and 312% greater likelihood when
Off-track Status at the end of ninth-grade. Balfanz, Herzog and MacIver (2007) used indicators
from a middle-school EWS (course failures, attendance, poor behavior grades/discipline) to
identify students most at-risk of school non-completion. Supports aimed at addressing academic
and social-emotional needs through increasing effective and engaging instruction within a
communal context were then provided. The researchers found that students who spent their
middle school career (sixth through eighth-grade) in those environments were 55% more likely
to graduate on-time when compared with control students (Balfanz, Herzog, & MacIver, 2007).
The authors further state that there is significant evidence that students who are Off-track for
future on-time graduation are identifiable long-before entering high school and that many of the
future dropouts are preventable (Balfanz, Herzog, & MacIver, 2007).
Alterations of middle and high school early warning systems.
Middle school grade point average. Results from this study suggest that middle school
non-cumulative (calculated semester by semester without inclusion of previous semesters grades)
GPA is a strong predictor of Off-track Status across all time points in middle school and at the
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end of 10th grade. The inclusion of GPA may require alterations in current practice as none of
the middle schools in this study calculated student GPAs. This study included semester GPA as
a predictor, but schools may wish to calculate quarterly GPA to provide data earlier as well as on
a more frequent basis. Unlike discipline incidents or absences where the focus is on decreasing
negative behaviors, with GPA the focus is on increasing positive behaviors that result in
increased achievement as measured by grades. Every one point increase in GPA on a 0-4.0 scale
results in a 51-59% reduction of the likelihood of Off-track Status at the end of 10th grade and a
72-87% reduction of the likelihood of Off-track Status at each time point sixth-eighth grade. Said
another way, every 1.0 increase in GPA provides protection against being Off-track for on-time
graduation.
High school discipline incidents. Recent research conducted with Florida ninth-grade
students by Balfanz, Byrnes and Fox (2012) called for the inclusion of discipline measures,
particularly suspensions, in high school EWSs as they are typically included in middle school
EWSs. The results of this study did not find Suspensions to be a consistent predictor of Offtrack Status. However, consistent with Balfanz, Byrnes and Fox (2012) findings, Suspensions
were a significant predictor in ninth-grade. ODRs were found to be a consistent predictor of Offtrack Status across all time points included. For every additional ODR a student received the
likelihood of being Off-track Status increased 15-25%. Given that 15-20% of the students in the
ninth and tenth-grade time points earned two or more ODRs (with some students earning as
many as 30-50 ODRs) the inclusion of this variable in high school EWS may prove a useful
indicator of those at-risk for not graduating on-time.
Local customization of early warning system. The model used by this researcher to
identify significant predictors of Off-track Status is generalizable to other settings, however the
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specific indicators that were found to be significant may not be the same across districts and
schools. Balfanz, Herzog, and MacIver (2007) discuss that schools may need to customize EWS
based on local context. Variables considered for customization include: race, ethnicity, SES,
disability, etc for which local evidence suggests may be related to increased likelihood of
dropping out or being Off-track for on-time graduation. Jerald (2006) cautions that the
significance of any given variable only provides an indication of the likelihood of being Offtrack or dropping out. It is not an actual prediction-rather it is an evaluation of the level of risk
an individual within a given group relative to an outcome. Jerald (2006) suggest the use of
previous cohort data to develop a more in-depth understanding of how given predictors impact
students in a given context. In the current study, further investigation into each of the
consistently significant predictors may be warranted. For example, additional analyses would
facilitate answers to the following questions: what percent of identified Off-track students
graduated on-time, what percent of identified Off-track students did not graduate on-time, what
percent of identified on-track students graduated on-time and what percent of identified on-track
students did not graduate on-time will provide a better picture of the sensitivity and specificity of
on and off-track status relative to on-time graduation. The previously identified analyses can be
followed by inquiry relative to given predictors such as: what percent of students identified as
Hispanic graduated on-time, what percent of students identified as Hispanic did not graduate ontime, what percent of identified Off-track Hispanic students graduated on-time, what percent of
identified Off-track Hispanic students did not graduate on-time which will allow for a clearer
understanding of the predictive power of specific indicators. This same analysis could be
conducted for the significant predictor of SES Level.
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At the conclusion of more in-depth analyses of individual predictors, Jerald (2006)
suggests school-level analyses to determine:
a. Which schools receive high concentrations of student with risk factors;
b. The schools in which transition years are most problematic as evidenced by:
i. High numbers of students evidencing declines in academic
performance during transition years
ii. High numbers of student with no prior evidence of risk who
demonstrate declines in academic performance during transition years
iii. Students in general evidence significant declines
c. Which high schools independent of student-level risk factors contribute to dropout rates
through:
i. Adjusted rate of freshman staying on-track
ii. Adjusted 10th grade promotion rate
iii. Adjusted recovery rate of ninth-graders who become off-track
iv. Adjusted four and five-year graduation rates
This level of analysis at the school-level may provide more information about where to target
resources and answer questions about the transition year declines at sixth and ninth-grade found
in this study.
Limitations
There are a number of limitations within this study. First, this study utilized a
correlational design and therefore causal relationships between variables cannot be inferred.
Second, this study relied on the assumption that the district’s current indicators that flag students
as Off-track Status are accurate for their population. While the indicators are based on nationally
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recommended criteria, the district has not done sensitivity and specificity studies to validate
these indicators truly predict Off-track Status for on-time graduation among their students.
Third, this study was limited both by population and in its scope. While the model utilized to
identify significant predictors is generalizable to other settings the specific findings may not.
The study focused on current public high school students’ experiences and data from within one,
large local Florida school district. The students were selected based on availability of complete
data from sixth through the completion of their 10th grade year. Generalizability of findings may
be impacted by factors specific to current education experiences of Florida students in the
particular district. Also, because a single district participated in this study, characteristics
(beliefs, skills, practices, etc.) specific to this district may further impact the extent to which
findings can be generalized beyond districts within Florida.
Fourth, the greatest number of level-2 units (schools) in any given model was 15 and
there was not a great deal of variability in level-2 predictors between the schools which may
have limited the extent to which level-2 predictors were significant. Fifth, the method of data
collection in this study posed another potential limitation. Student information was collected
retrospectively via cumulative records. Historical data typically collected in schools such as
grades, attendance and test scores are readily available, but the accuracy is dependent on the
personnel entering the data and procedures which may introduce error into the dataset. Steps
were taken to decrease the likelihood of error within the dataset through examination of variable
ranges, variances and distributions. Any variables with questionable data were referred to the
district Research and Evaluation department contact for verification of accuracy. Sixth, it is
highly likely that systemic interventions targeting off-track students may diminish the predictive
relationships between variables and Off-track status, which is a limitation in determining
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predictive ability of variables. It is also highly likely that schools differ in the supports or
interventions that they provide at-risk students. The current study did not have a mechanism for
accurately capturing the level and type of supports. Seventh, numerous studies (Alexander,
Entwisle, & Kabbani, 2000; Bridgeland, Dilulio, & Burke Morrison, 2008; Bowers 2010;
Carpenter & Ramirez, 2007; Hickman Bartholomew, Mathwig, & Heinrich, 2008; Gleason &
Dynarski, 2002; Roderick, 1994; Rumberger & Larson, 1998) have identified the strong
relationship between retention and school non-completion. Due to the lack of availability of
retention data in elementary years as well as the removal of students retained sixth-eighth-grade,
retention as a variable was unable to be included in this study.
Areas for Future Research
There are multiple areas for future research relative to use of EWS that fall into two
broad domains. The first domain focuses on the inclusion of additional variables. This study
focused on the inclusion of variables that are readily accessible via data maintained at the
district-level. However, future research focusing on data that is not as readily available may
provide data for further refinement of EWS. Studies relative to mental health and engagement
indicators have been advocated in previous researchers (Dynarski & Gleason, 1998) and may
provide a more comprehensive framework for early identification of at-risk students.
Specifically, the collection of self-report measures of anxiety, depression, stressful life events
and trouble with the legal system (i.e., arrests, prosecutions, etc.) may provide information in
areas known to be related to school completion, but are not typically collected or easily
observed. In addition to indicators of mental health or well-being, affective measures of school
connectedness, affiliation and relevance through reports of extra-curricular participation,
personal and parental expectations for graduation and self-report instruments such as the Student
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Engagement Instrument (Appleton, Christenson, Kim, & Reschly, 2006) may provide data on the
less observable aspects of Engagement.
An improvement to the current study would be the inclusion of variables the researcher
was unable to reliably collect such as retention and provision of systematic interventions. The
inclusion of elementary retentions as potential predictors of Off-track Status would provide
schools and the district additional information about at-risk students. The exploration of
retention at any point with Off-track Status would provide additional information about the
academic trajectory of retained students.
The inclusion of data on the systematic provision of interventions would allow
researchers to understand how intervention may be a mediating variable between individual or
school-level variables and being off-track. In addition, it could allow for evaluation the
differential impact on that relationship depending upon the type of intervention provided. Along
with provision of intervention, the inclusion of a measure of intervention fidelity would allow for
increased confidence in the relationship between intervention provision and Off-track Status.
The second domain of future research is related to extensions of EWS. One of the
primary areas for extension of EWS applications is at the elementary-level. Research into the
presence or absence of elementary predictors of Off-track Status would allow schools and
districts to identify at-risk students and intervene at even earlier points in time. From a systems
perspective, EWS may serve as a continuous mechanism for identifying at-risk students K-12
and potentially even as early as pre-school. In addition to extension to elementary and
potentially early-childhood settings, research into the effective mechanisms for aggregation of
EWS data to the state-level may allow for increased opportunities for data to inform important
policy decisions. The maintenance of a state-wide EWS would permit the use of data to follow

106

students in the event of moves across districts. This would permit receiving districts to know the
student at- risk status and provide interventions more quickly.
Additional areas for EWS extensions include the identification of differential predictors
based on student-level characteristics such as race, ethnicity, SES, disability status, etc. Potential
questions to be answered are: do significant predictors vary as a function of student-level
characteristics, do predictors vary as a function of age or grade-level and what are the common
or shared significant predictors across various student-level characteristics. At the school-level,
questions remain regarding the presence or absence of differential significant predictors in poor
performing versus high performing schools that would allow for districts to better allocate
resources and supports for at-risk students and schools.
This study examined the relationship between individual and school-level predictors of
Off-track Status from sixth through tenth-grade at two time points each year as well as end-oftenth-grade and found consistent significant relationships between individual-level variables and
Off-track Status across most time points. The individual level predictors of: previous Off-track
Status, SES Level, the racial/ethnic designation as Hispanic, GPA in sixth-eighth grades and
ODRs in ninth-tenth grades were significant predictors of both individual grade-level time point
and end-of-tenth-grade time point Off-track Status Further exploration into the sensitivity and
specificity of each of these predictors may be warranted to provide a better understanding of
each of the variables. Additional research may focus on the refinement of the current study
through inclusion of variables not utilized in this study as well as extensions of EWS to earlier
grade-levels and aggregation to the state-level.
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